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PREFACE 


This  user's  guide  describes  the  structure  and  operation  of 
the  Airport  Landside  Simulation  Model  (ALSIM).  The  model  was 
developed  under  the  sponsorship  of  the  Federal  Aviation  Adminis¬ 
tration.  ALSIM  is  available  to  airport  owners,  operators,  and 
planners  to  assist  in  the  analysis  of  landside  congestion 
problems . 

This  volume  provides  a  general  model  description  and  operat¬ 
ing  instructions.  Programming  details  of  the  model  are  con¬ 
tained  in  the  Appendices  to  this  Airport  Landside  Report.  These 
are  entitled:  Volume  IV:  Appendix  A  ALSIM  AUXILIARY  and  MAIN 
Programs;  and  Volume  V:  ALSIM  Subroutines.  A  general  description 
of  airport  capacity  analysis  and  the  use  of  a  simulation  model 
like  ALSIM  for  landside  capacity  estimation  is  contained  in 
Volume  I,  Planning  Guide.  Results  of  calibration  and  a  valida¬ 
tion  test  of  the  model  are  contained  in  Volume  III:  ALSIM 
Calibration  and  Validation. 

The  authors  are  indebted  to  Subash  Mahajan,  Systems  Develop¬ 
ment  Corp.  and  Robert  Walker,  Input  Output  Computer  Systems 
Incorporated  for  providing  documentation  assistance  and  model 
operation  and  maintenance.  Editorial  assistance  was  provided  by 
Bruce  Kingsbury  of  Raytheon  Service  Company. 
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SUMMARY 


The  Airport  Landside  Simulation  Model  (ALSIM)  is  a  computer 
program  used  to  represent  the  movement  of  passengers  and  vistors 
between  aircraft  and  the  airport  boundary.  It  is  designed  to 
produce  quantified  measures  of  congestion  at  essential  landside 
facilities  for  given  demand  levels.  The  measures  included  are: 
queue  length,  waiting  time,  and  occupancy.  Concomitant  outflow 
from  simulated  facilities  is  also  produced.  This  model  is  intended 
to  assist  planners  to  identify  whether  a  particular  design  concept 
will  produce  suitable  operational  characteristics  and  to  estimate 
effects  due  to  competing  concepts.  Furthermore,  the  model  may  be 
applied  to  provide  an  estimate  of  overall  landside  capacity  based 
upon  values  of  levels  of  service  at  increasing  demand  levels. 

Because  queueing  and  service  processes  exhibit  simi larities  for 
a  particular  landside  facility  type,  regardless  of  location,  ALSIM 
contains  modules  representing  generic  facilities.  These  modules 
are:  enplaning  curbside,  deplaning  curbside,  ticketing  and  check¬ 
in,  security,  gate,  parking  facility  exit,  bag  claim,  immigration, 
customs  and  car  rental.  A  control  section  dispatches  the  simulated 
passengers  to  modules  based  upon  input  routings.  Statistics  are 
maintained  individually  by  the  program  for  each  represented  faci¬ 
lity.  Modules  are  unchanged  when  the  model  is  applied  to  different 
airports . 

The  input  data  stream  is  used  to  describe  characteristics 
peculiar  to  the  airport  under  study.  Model  inputs  are  grouped  in¬ 
to  four  categories:  (1)  flight,  schedule,  (2)  passenger  charac¬ 
teristics,  (3)  airport  geometry,  and,  (4)  facility  information. 

The  flight  schedule  is  a  list  of  all  arriving  and  departing  flights, 
including  flight  time  and  the  number  of  passengers  on  each  flight. 
Passenger  characteristics  designate  the  percentage  preticketed, 
ground  transportation  modal  choice,  well-wishers  or  greeters  per 
group,  bags  per  passenger  and  originating  passenger  arrival  times 
at  the  airport  relative  to  flight  departure  time. 
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The  airport  geometry  and  facility  information  describe  loca¬ 
tion,  service  time  distributions  and  the  numbe.  of  servers  or  site 
of  the  modeled  landside  processing  facilities. 

Output  statistics  are  maintained  individually  by  the  program 
for  each  facility.  A  summary  of  the  numbers  of  patrons  served, 
queue  length  and  waiting  time  averages  or  distributions  are  avail¬ 
able  for  all  or  part  of  the  simulated  duration.  A  time  series  of 
facility  outflow  aggregated  over  a  specified  time  period  is  avail¬ 
able,  as  are  instantaneous  queue  lengths  and  counts  of  passengers 
and  visitors  at  landside  points. 

ALSIM  is  written  in  GPSS-V  with  an  extensive  FORTRAN  support¬ 
ing  subprogram.  The  GPSS-V  program  creates  transactions  to 
represent  passengers  and  accompanying  visitors.  These  transactions 
are  directed  through  program  blocks  which  describe  the  simulated 
landside  processors  in  a  manner  closely  resembling  the  routings  of 
passengers  through  actual  processors.  The  FORTRAN  subprogram  is 
used  to  provide  efficiency  in  matrix  searches  during  program 
execution  and  for  flexibility  in  input  and  output  operations  with 
the  large  data  files  used  by  ALSIM. 

IBM  System  570  Assembly  Language  subroutines  are  used  to 
provide  program  linking,  to  communicate  with  GPSS-V  transactions 
and  to  provide  in-core  reading  and  writing  capabilities.  Because 
of  the  language  used  in  these  subroutines  and  the  modified  use  of 
IBM  GPSS-V  HELP  Block  conventions,  the  model  is  only  usable  on 
IBM  systems  with  the  IBM  version  of  GPSS-V 

Computer  storage  and  time  requirements  are  dependent  upon  the 
number  of  facilities  simulated,  the  total  number  of  passengers  and 
visitors  simulated  and  an  input  scale  factor  which  specifies  how 
many  passenger  groups  are  simulated  by  one  GPSS-V  transaction.  For 
example,  using  an  IBM  370/158,  approximately  800  K  bytes  of  storage 
and  15  minutes  of  central  processor  unit  time  are  required  to 
simulate  a  100-gate  airport  with  a  traffic  load  of  20,000  passengers 
over  a  three-hour  period  if  the  scale  factor  is  one.  For  a  scale 
factor  of  two,  the  storage  requirement  reduces  to  500  K  bytes  and 
the  central  processor  unit  time  is  approximately  7  minutes. 
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1.0  INTRODUCTION 


The  Airport  Landside  Simulation  Model  (ALSIM)  was  developed 
by  the  Transportation  Systems  Center  under  the  sponsorship  of  the 
Federal  Aviation  Administration  09  program.  The  model  is  intended 
for  use  as  a  tool  to  perform  landside  capacity  analysis.  The 
landside  extends  from  the  airport  boundary  to  the  aircraft  gate. 

This  model  enacts  the  movements  of  originating,  terminating  and 
transferring  passengers  and  accompanying  visitors  through  the  land- 
side.  Quantified  measures  of  congestion  including  queue  length, 
waiting  time,  and  occupancy  are  produced  for  variable  demand 
levels  at  simulated  landside  processing  facilities.  Dynamic 
changes  in  these  quantities  may  be  observed  through  use  of  the 
model  when  transient  effects  due  to  changes  in  demand  or  service 
capacilities  arc  simulated.  Furthermore,  a  level  of  service 
indicator  such  as  average  waiting  time  at  all  facilities  may  be 
obtained  at  specific  demand  levels  and  used  for  determining  land- 
side  capacity. 

Simulation  was  chosen  as  the  most  promising  method  of  analy¬ 
sis  of  the  airport  landside  because  of  the  time  varying  nature  of 
demand  placed  upon  the  system  and  the  stochastic  nature  of  pro¬ 
cesses  occuring  within  the  system.  There  is  an  FAA  Airport  Land- 
side  queueing  model  applicable  to  steady  state  conditions.*  However, 
no  analytic  queueing  model  is  presently  available  for  application 
to  the  landside  under  these  conditions. 

The  simulation  model  described  here  provides  estimates  of 
congestion  with  the  above  two  factors  included.  The  combination 
of  an  input  time-varying  flight  schedule,  specifying  the  number 
of  arriving  or  departing  passengers  on  each  flight,  plus  the  use 
of  random  numbers  to  select  characteristics  and  event  times  for 
each  simulated  passenger  group  provides  a  model  which  is  time 
varying  and  stochastic. 

ALSIM  is  modular  in  nature,  that  is,  a  program  section  is 
used  to  represent  a  landside  processing  facility.  Input  data 
specifies  how  many  facilities  of  a  given  type  are  present,  where 
they  are  located,  and  what  service  times  and  numbers  of  servers 
are  applied. 

* 
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The  simulated  passenger  is  provided  a  routing  function,  de¬ 
pendent  upon  requirements,  and  dispatched  from  module  to  succeeding 
module  through  a  control  section.  Thus,  modules  operate  indepen¬ 
dently  and  may  be  added  or  deleted  as  r?quired. 

The  model  performs  the  following  operations: 

o  Generates  and  routes  each  simulated  originating  and 
terminating  passenger  group  through  modeled  processing 
facilities  between  ground  transportation  and  aircraft. 

o  Selects  departing  flights  for  each  simulated  transfer 
passenger  and  performs  generation  and  routing  to  the 
departure  gate . 

o  Simulates  well-wishers  and  greeters  accompanying  and 

proceeding  independently  from  their  respective  passenger 
groups . 

o  Represents  the  above  passenger  and  visitor  groups  as 
users  of  landside  processing  facilities  to  model 
queueing  and  service  processes  at  enplaning  and  de¬ 
planing  curbsides,  ticketing  and  check-in,  security, 
gate,  customs,  immigration,  bag  claim,  car  rental  and 
parking  exit  facilities. 

o  Produces  counts  of  users,  waiting  time  and  queue  length 
statistics  at  each  facility  and  occupancy  counts  at 
landside  points. 

1.1  APPLICATION 

The  Airport  Landside  Simulation  Model  may  be  applied  to  at 
least  two  distinct  planning  requirements.  The  first  application 
is  an  evaluation  of  landside  capacity.  The  capacity  of  a  landside 
facility  or  set  of  facilities  is  defined  as  the  maximum  number  of 
patrons  processed  per  unit  of  time  under  the  condition  that  a 
specified  level  of  service  parameter  value  is  not  exceeded.  An 
acceptable  level  of  service  parameter  is  the  average  w aiting  time 
at  the  facility  or  facilities.  To  perform  this  type  of  analysis, 
the  simulation  may  be  operated  at  a  series  of  demand  levels,  until 
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the  level  of  service  value  is  attained.  The  corresponding  flow 
value  is  then  designated  as  the  capacity. 

The  second  application  of  ALSIM  is  an  analysis  of  transient 
effects  at  landside  facilities  due  to  proposed  demand  or  service 
modifications.  For  example,  the  proposed  introduction  of  several 
closely  spaced  wide-body  aircraft  arrivals  into  an  existing  sche¬ 
dule  could  be  examined  for  congestion  effects.  Peaking  charac- 
tistics  and  the  duration  of  congestion  may  be  investigated.  Be¬ 
cause  the  model  is  stochastic,  upper  and  lower  bounds  of  conges¬ 
tion  parameters  as  a  function  of  time  are  obtainable. 
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2.0  GENERAL  DESCRIPTION 


ALSIM  simulates  the  movements  of  passengers,  visitors, 
greeters,  and  well-wishers  and  the  flow  of  deplaning  passengers’ 
baggage  in  the  airport  terminal  area.  The  model  also  simulates 
vehicle  flows  at  enplaning  and  deplaning  curbsides,  on  the  airport 
roadway  and  at  parking  facilities.  ALSIM  produces  values  of  flow, 
waiting  time,  queue  length  and  occupancy  for  all  simulated  facili¬ 
ties.  At  the  completion  of  a  predetermined  simulated  time  period, 
statistics  of  these  parameters  are  summarized  and  presented  as  out¬ 
put  . 

A  complete  list  of  model  inputs  is  contained  in  Table  1.  Four 
general  categories  are  used:  (1)  flight  schedule,  (2)  passenger 
characteristics,  (3)  airport  geometry,  and,  (4)  facility  informa¬ 
tion.  The  first  two  categories  describe  the  demand  placed  upon 
the  airport  landside,  and  the  second  two  represent  the  service 
characteristics  of  the  landside. 

The  programming  language  used  for  ALSIM  is  GPSS-V  with  an 
extensive  FORTRAN  supporting  subprogram.  Assembler  language  is 
used  for  special  purpose  subroutines.  GPSS  creates  and  moves 
transactions  representing  vehicles  and  passenger  groups  through 
the  simulated  airport  landside.  Queueing  and  service  processes 
are  represented  and  automatically  summarized  statistical  informa¬ 
tion  is  produced  by  the  main  program.  FORTRAN  is  used  to  read  in 
the  flight  schedule,  airport  geometry,  and  some  passenger  charac¬ 
teristic  data.  The  FORTRAN  subprogram  fills  in  GPSS  matrices 
with  these  data,  performs  matrix  searches,  and  assigns  parameter 
values  to  GPSS  transactions  during  program  execution.  This  sub¬ 
program  also  produces  data  reports  from  GPSS  information  and 
produces  the  time  series  outputs. 

Assembly  language  subroutines  establish  program  linkages  be¬ 
tween  the  GPSS-V  main  program  and  the  FORTRAN  subprogram.  They 
also  perform  in-core  reading  and  writing,  set  logic  switches,  and 
obtain  and  assign  transaction  parameter  values  for  the  FORTRAN 
subprogram . 
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TABLE  1.  ALSIM  INPUT  DATA 


1.  FLIGHT  SCHEDULE 

Flight  Number 
Airl ine 

Arrival/Departure  Time 
Aircraft  Type 

Dome Stic/ International/ Commuter 

Total  Passengers 

Transferring  Passengers 

Bag  Claim  Facility  Identification  Number 

2.  PASSENGER  CHARACTERISTICS 

Percent  Preticketed 
Percent  Using  Express  Check-in 
Passenger  Routings  on  Landside 
Ground  Transportation  Modal  Choice 
Passenger  Group  Size 
Well-Wishers  Per  Group 
Greeters  Per  Group 

Originating  Passenger  Times  of  Arrival 
Distribution  Prior  to  Flight 
Arrival  Distribution  Greeters 
Arrival  Distribution  Vehicles  Meeting 
Passengers 

Number  of  Bags  Distribution 
Car  Rental  Agency  Selection  Distribution 
Percent  of  Well-Wishers  or  Greeters 
Proceeding  to  Gate 

Percent  of  Greeters  Proceeding  Inside 
Terminal 

3.  AIRPORT  GEOMETRY 

Point  Number 
XY  Coordinates 
Facility  Type  at  Point 
Facility  Number  within  Type 

4.  FACILITY  INFORMATION 


Service  Time  Distributions 
Car/Taxi  Loading  and  Unloading  Times 
Number  of  Servers  or  Size  of  Facility 
Baggage  Transport  Time  to  Claim  Area 
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The  general  structure  of  ALSIM  is  shown  in  the  block  diagram 
of  Figure  1.  The  major  components  of  the  model  are;  (1)  program 
definitions,  containing  matrix  size  specifications,  service  time 
distributions,  routing  functions,  and  GPSS-V  variable  definitions, 
(2)  deplaning  passenger  logic,  which  creates  and  assigns  routing 
functions  to  deplaning  passenger  and  greeter  transactions,  (3) 
enplaning  passenger  logic  which  creates  transactions  representing 
originating  passengers  and  accompanying  well-wishers,  (4)  facility 
modules  representing  essential  landside  processors,  (5)  the  control 
section  for  dispatching  transactions  to  facility  modules  and  (6)  a 
timer  section  to  start  and  stop  the  simulation  process.  Part  of 
the  enplaning  passenger  logic  is  contained  in  an  auxiliary  program. 
This  program  is  operated  prior  to  a  simulation  run  for  producing 
originating  passenger  transactions  which  are  written  on  a  GPSS-V 
JOBTAPE  file.  These  transactions  enter  the  main  program  at  times 
corresponding  to  originating  passenger  arrivals  at  the  airport 
prior  to  their  respective  departing  flights. 

Modules  representing  airport  processing  facilities  are  used 
because  the  operations  performed  by  each  general  type  do  not 
differ  markedly  at  major  airports.  With  the  exceptions  of  bag 
claim  and  curbsides,  most  processors  are  a  first  in-first  out 
multiserver  operation  with  individual  lines  or  unit  queues  located 
at  the  facility.  In  the  program,  the  presence  or  absence  of  a 
particular  facility  at  the  airport  under  study  may  be  accommodated 
by  insertion  or  deletion  of  the  corresponding  program  module.  Each 
GPSS  module  has  a  corresponding  FORTRAN  program  section  to 
calculate  movement  times  between  facilities,  to  search  matrices, 
and  obtain  the  GPSS  queue  and  storage  number  corresponding  to  the 
facility  accessed  by  the  GPSS  transaction  and  to  assign  these 
numbers  to  transaction  parameters. 

2.1'  PASSENGER  PROCESSING 

The  enplaning  passenger  simulation  flow  is  shown  in  Figure  2. 
Transactions  representing  originating  passenger  groups  are 
generated  for  each  flight  included  in  the  input  schedule.  Para- 
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FIGURE  2.  ENPLANING  PASSENGER  FLOW 


meters  are  assigned  values  to  represent  passenger  characteristics . 
With  the  exception  of  the  flight  numbers  and  type  (domestic, 
international,  commuter),  gate  number  and  landside  routing  functions 
the  characteristics  are  assigned  using  random  number  generation 
for  each  parameter  assignment.  For  example,  if  40%  was  input  as 
the  percentage  of  pre-ticketed  passengers,  those  transactions 
drawing  random  numbers  between  1  and  400  would  be  assigned  a  pre- 
ticketed  status,  and  those  transactions  with  random  numbers  from 
400  to  1,000  would  be  designated  "non  ticketed".  Modal  choice, 
number  of  bags,  number  of  visitors,  and  passenger  group  size  are 
selected  by  this  method. 

The  starting  time  for  an  originating  passenger  transaction  to 
enter  the  simulation  is  determined  by  subtracting  a  time  of  arrival 
at  the  airport  prior  to  flight  from  the  scheduled  departure  time. 
This  arrival  time  is  selected  from  an  input  distribution  by  random 
number  generation.  The  transaction  is  directed  to  either  the  curb, 
bus  station  or  parking  facility  module. 

Enplaning  passenger  vehicles  approaching  the  curb  are  delayed 
by  roadway  congestion  if  double  parking  or  queuing  interferes  with 
traffic  flow.  Vehicles  are  assigned  to  curbside  sections  depen¬ 
dent  upon  airline. 

The  simulated  vehicle  first  attempts  to  obtain  a  curbside 
space.  If  these  are  filled  in  the  section,  a  double  parking  space 
is  sought  and,  finally,  if  space  is  unavailable  at  either  curbside 
or  in  double  parking  space  a  limited  size  queue  is  formed.  Those 
vehicles  which  are  unsuccessful  in  finding  a  space  in  these  three 
locations  continue  searching  at  the  next  curb  section.  If  all 
specified  areas  are  filled,  the  vehicle  recirculates.  Vehicles  in 
double  parking  or  queuing  spaces  are  allowed  to  remain  in  these 
locations  for  a  limited  time  period,  then  they  are  forced  to 
recirculate.  W'hen  a  vehicle  departs  the  curbside  or  double  parking 
spaces  the  queue  is  reduced  by  one  vehicle. 

The  curbside  check-in  process  is  simulated  for  a  percentage 
of  preticketed  passengers.  A  vehicle  unloading  time  is  drawn 
from  an  input  distribution.  If  well-wishers  are  to  accompany  the 
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passengers  into  the  terminal,  the  car  proceeds  to  the  parking 
facility.  Otherwise,  the  car  remains  at  the  curb  for  a  dwell  time, 
then  departs  and  the  outbound  roadway  count  is  incremented.  The 
passenger  group  proceeds  into  the  terminal  for  processing. 

Passengers  arriving  by  taxi  use  the  same  curbside  as  private 
vehicles.  Curb  space  selection  is  performed  identically.  The 
vehicle  is  unloaded,  then  departs.  Buses  and  limousines  may  pro¬ 
ceed  to  the  curb  or  to  a  station  specified  by  input  separate  from 
the  curbside.  Rental  car  passengers  proceed  to  the  rental  car 
parking  area. 

Passengers  with  baggage  are  sent  to  either  an  express  check¬ 
in  or  full-service  counter,  depending  upon  ticketed/nonticketed 
status.  A  random  number  draw  is  used  to  assign  each  individual 
service  time  as  the  transaction  enters  the  service  storage.  If 
all  servers  are  occupied  at  a  facility,  the  simulation  establishes 
a  queue  and  maintains  statistics  of  waiting  times  and  queue  length. 
Preticketed  passengers  without  baggage  are  routed  directly  to 
security. 

Following  check-in,  all  enplaning  passengers  enter  security. 
The  gate  number  of  the  passenger's  flight  is  in  a  flight  table 
matrix,  and  the  associated  security  station  is  assigned.  The 
passenger  proceeds  from  security  to  the  gate  where  the  final  pro¬ 
cessing  is  simulated.  After  this  step,  holdroom  counts  are  incre¬ 
mented  until  boarding  time  and  then  zeroed  at  flight  departure 
time . 

Well-wishers  accompanying  passengers  into  the  terminal  are 
split  off  either  at  security  or  at  the  gate.  All  well-wishers 
proceed  to  the  terminal  exit,  then  to  the  parking  garage,  and 
depart  from  the  airport  landside. 

The  deplaning  passenger  simulation  is  shown  in  Figure  3. 
Terminating  and  transfer  passengers  are  generated  by  an  arriving 
flight  based  upon  numbers  input  for  each  class.  Using  random 
number  draws,  each  terminating  passenger  is  assigned  a  number  of 
bags,  ground  transportation  mode,  passenger  party  size,  and  the 
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FIGURE  3.  DEPLANING  PASSENGER  FLOW 


w 


number  of  greeters,  when  applicable.  Greeters  are  also  generated 
and  assigned  to  proceed  to  the  parking  facility  or  curbside  and 
then  to  the  meeting  area. 

After  deplanement,  passengers  with  bags  proceed  to  bag  claim. 
Those  designated  to  be  met  by  greeters  at  the  gate  are  joined  by 
them.  Passengers  without  bags  proceed  to  the  lobby  or  enplaning 
curb  if  they  are  to  be  met.  The  others  without  bags  either  pro¬ 
ceed  to  the  car  rental  counter  or  leave  the  terminal  and  go  to  the 
garage  or  taxi  and  limo  stations. 

Greeters  designated  to  meet  arriving  passengers  at  bag  claim 
are  joined  with  their  parties.  Waiting  times  to  represent  bag 
arrivals  are  simulated  for  each  group.  Passengers  and  visitors 
then  proceed  out  of  the  terminal  to  ground  transportation  facilities. 

For  international  flights,  immigration  and  customs  are  included 
in  the  passenger  routings.  Service  times  for  passport  control  and 
customs  bag  search  are  drawn  from  input  distributions. 

Transfer  passengers  randomly  choose  their  next  flight  from 
a  table  of  departures  which  occur  between  thirty  minutes  and  two 
hours.  Passengers  obtaining  flights  on  the  same  concourse  are 
randomly  selected  to  proceed  to  the  next  gate  or  out  to  the  ticket 
lobby  and  concessions  based  upon  input  percentages.  Transfer 
passengers  with  flights  on  other  concourses  stop  at  concessions  or 
ticket  counters  or  proceed  directly  to  the  security  station  and 
gate.  The  security  and  gate  processing  is  the  same  as  other 
enplaning  passengers. 

International  transfer  passengers  are  processed  through 
immigration  and  customs.  They  then  proceed  to  the  check-in  counter 
and  are  thereafter  simulated  as  originating  passengers. 

The  number  of  greeters  entering  the  terminal  is  calculated  by 
taking  a  percentage  of  those  terminating,  deplaning  passengers 
designated  to  be  met  by  private  auto.  This  quantity  is  further 
divided  into  numbers  of  greeters  meeting  passengers  at  the  gate, 
lobby, or  bag  claim.  From  these,  the  greeter  group  transactions 
are  generated  and  routing  functions  to  proceed  to  the  meeting 
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locations  are  assigned.  Group  sizes  are  generated  from  an  input 
distribution  and  assigned  to  a  transaction  parameter. 

A  distribution  of  times  of  arrival  at  the  airport  prior  to 
arriving  flight  time  is  used  to  determine  a  starting  time  for  the 
greeter  to  appear  at  the  landside.  Greeters  proceed  to  the  parking 
area  or  curbside  and  move  through  the  terminal.  The  greeters 
and  terminating  passenger  transactions  are  matched  and  the  numbers 
of  greeters  in  the  group  are  absorbed  into  the  passenger  transaction. 
The  party  then  proceeds  according  to  the  assigned  deplaning 
passenger  routing. 

Vehicles  without  greeters  entering  the  terminal  are  also 
generated  to  meet  the  terminating  passenger  at  the  curbside. 

Arrival  times  at  the  curb  are  selected  from  the  distribution  of 
arrival  times  prior  to  flight. 

At  the  conclusion  of  the  simulation,  a  statistics  report  is 
produced  for  each  of  the  facilities  encountered  by  enplaning  and 
deplaning  passengers.  The  output  items  which  are  of  major  interest 
are:  total  number  of  persons  entering  queues,  maximum  queue  sizes, 

average  queue  sizes,  average  time  spent  waiting  in  the  queues  and 
the  distribution  densities  of  waiting  times.  Other  outputs  related 
to  the  service  aspects  of  the  facilities  are:  total  number  of 
patrons  served,  maximum  numbers  of  agents  busy,  average  numbers  of 
agents  busy  and  average  service  time  per  patron.  Occupancies 
and  flow  values  as  a  function  of  time  are  presented. 


2.2  MODEL  ASSUMPTIONS 

The  development  of  ALSIM  required  simplifying  assumptions  to 
restrict  the  complexity  of  machine  instructions  and  limit  computa¬ 
tion  time.  The  model,  however,  must  simultaneously  provide  suf¬ 
ficient  descriptive  detail  of  the  landside  for  accurate  simulation 
of  many  large  airports.  The  most  general  model  assumptions  are 
the  following: 
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1. 


Passenger  and  visitor  processing  facilities  within  each 
type  are  generally  similar  and  independent  of  airport 
type  and  location.  General  models  can  be  used  to  repre¬ 
sent  all  of  the  members  of  each  facility  class. 

2.  Transfer  flight  selection,  passenger  group  service  times 
at  processing  facilities,  and  bag  delivery  times  are 
generated  by  random  number  selection  based  upon  input 
distributions,  not  by  a  detailed  modeling  of  these  pro¬ 
cesses  . 

3.  Service  time  distributions  are  independent  of  time  and 
server  workload.  These  distributions,  however,  may 
differ  from  one  facility  to  the  next  within  each  generic 
type. 

4.  At  each  facility,  single  queue  lines  are  used  to  repre¬ 
sent  multi-server  queues.  The  model  represents  every 
individual  server  at  a  specific  facility  and  individually 

.  selects  a  service  time  for  each  entrant,  but  the  queues 
are  represented  as  a  single  line. 

5.  Passengers  and  visitors  proceed  directly  from  facility 
to  facility.  Specific  routes  through  the  landside  are 
input  for  subsequent  selection  by  each  individual  or  group 
based  upon  simulated  requirements.  Any  paths  requiring 
deviations  to  simulate  time  spent  at  concessions  require 
input  modifications. 

6.  The  model  assumes  that  an  exogenous  flight  schedule  will 
be  available  to  provide  a  time  varying  demand  on  the 
landside.  The  schedule  must  specify  flight  times  and  per 
flight  loadings  and  will  ultimately  generate  all  simula¬ 
ted  passengers,  well-wishers,  greeters,  private  autos 

and  taxis. 

7.  Each  facility  operates  independently.  Arrival  rates  at 
simulated  facilities  are  determined  by  operation  of  the 
model.  The  only  predetermined  arrivals  prior  to  model 
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operation  are  those  at  the  simulation  entry  nodes.  For 
arriving  passengers  the  entry  nodes  are  the  aircraft 
gates.  For  departing  passengers,  well  wishers  and 
greeters,  model  entry  nodes  are  the  entrance  roadway  or 
the  parking  facility. 


_  1  -> 
4-  J.  4. 


3.  OPERATIONAL  CHARACTERISTICS 


ALSIM  is  a  probabilistic,  discrete  event,  fast  time  computer 
simulation  model  used  for  producing  flow  and  congestion  parameter 
statistics  at  simulated  landside  facilities.  Values  are  randomly 
drawn  from  input  probability  distributions  for  assigning  attributes 
to  simulated  passenger  groups  and  specifing  service  times  at 
facilities.  The  discrete  events  occurring  within  the  model  are 
random  arrivals  and  service  completions  at  simulated  facilities. 
Queueing  and  service  statistics  are  accumulated  from  these  events. 

The  airport  landside  model  operates  in  fast  time  by  calcu¬ 
lating  event  durations  and  advancing  the  simulation  clock  to  the 
next  imminent  event  time.  Much  of  the  computer  time  expended  by 
the  model  is  used  for  scanning  chains  holding  transactions,  and 
moving  the  active  transaction  through  GPSS  program  blocks. 

The  sequence  of  internal  model  operations  is  as  follows: 

1.  A  high  priority  timer  transaction  is  generated  to 
initiate  the  program. 

2.  This  transaction  performs  a  HELPC  call  to  initiate  the 
linking  process  with  the  FORTRAN  subprogram  FORTM. 

3.  A  HELPA  block  calling  FORTM  is  next  executed. 

a.  This  completes  a  linking  process  allowing  two  way 
communication  between  the  GPSS-V  program  and  FORTM 
at  all  HELPA  blocks. 

b.  Mnemonics  used  in  the  FORTRAN  program  are  linked 
with  corresponding  GPSS  entities. 

c.  FORTRAN  formatted  input  data  is  read  and  placed  in 
GPSS-V  matrices. 

4.  When  the  AUXILIARY  program  is  operated,  a  copy  of  the 
timer  transaction  is  written  on  a  JOBTAPE  file  as  the 
first  transaction.  The  initial  timer  transaction  is 
then  held  at  an  ADVANCE  block  for  10^  seconds.  A 
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transaction  of  lower  priority  is  generated  to  represent 
all  departing  flights.  Subsequent  splits  of  this  trans¬ 
action  first  generate  transactions  representing  indivi¬ 
dual  departing  flights.  These  second  generation  trans¬ 
actions  are  again  split  to  represent  individual  origin¬ 
ating  passenger  groups  on  each  departing  flight.  All 
passenger  transactions  are  assigned  a  landside  routing 
function,  ground  transportation  mode,  ticketed  or  non- 
ticketed  status  and  a  number  of  well  wishers.  The 
transactions  are  stored  on  a  JOBTAPE  file  according  to 
their  time  of  arrival  at  the  airport  landside  and  read 
into  the  MAIN  program  as  simulation  time  advances. 

Because  originating  passengers  arrive  at  the  landside 
according  to  a  distribution  of  arrival  times  prior  to 
flight  departure  which  extends  up  to  140  minutes  before 
flight  time,  transactions  proceeding  to  later  departures 
are  interleaved  with  those  of  earlier  flight  times.  A 
second  copy  of  the  timer  transaction  is  written  last, 
then  the  AUXILIARY  program  is  terminated. 

When  the  MAIN  program  is  operated,  the  timer  transaction 
is  advanced  to  the  end  of  the  simulation  run  as  defined  by 
input  data.  A  lower  priority  transaction  is  generated  to 
represent  all  arriving  flights.  Transactions  are  sub¬ 
sequently  split  from  this  parent,  each  representing  an 
arriving  flight.  These  arriving  flight  transactions  are 
held  in  an  inactive  status  until  one  hour  before  their 
respective  scheduled  arrival  time.  As  each  becomes 
active,  it  is  split  to  generate  greeters  proceeding  to 
the  curbside  or  a  parking  facility.  An  airport  arrival 
time  distribution  relative  to  the  deplaning  flight 
arrival  time  determines  when  each  of  these  greeter 
transactions  will  enter  the  simulation  process. 

The  parent  arriving  flight  transaction  is  again  delayed 
until  scheduled  arrival  time.  At  arrival  time,  terminating 
and  transfer  passenger  transactions  are  created.  Routing 


functions,  bag  numbers,  and  ground  transportation  modes 
are  assigned  to  each  transaction. 

6.  During  the  creation  of  deplaning  passenger  and  greeter 
transactions,  originating  passenger  transactions  proceed 
to  designated  landside  facilities  if  their  arrival  times 
are  sufficiently  early.  As  the  simulation  clock  advances 
enplaning  and  deplaning  passenger  and  visitor  transactions 
proceed  through  the  network  of  landside  facilities 
according  to  their  respectively  assigned  sequences. 
Statistics  are  maintained  at  each  simulated  facility  for 
subsequent  output.  Transactions  are  terminated  as  the 
last  step  of  the  routing  function. 

7.  The  timer  transaction  terminates  the  simulation  run  at 
the  time  designated  by  input  data.  Output  statistics 
are  produced  for  analysis. 

3.1  MODEL  ARCHITECTURE 

ALSIM  consists  of  programs  written  in  GPSS-V,  FORTRAN  and 
IBM  SYSTEM/370  assembly  language.  Simulation  of  the  landside 
process  is  conducted  by  the  GPSS-V  MAIN  program.  The  GPSS-V 
auxiliary  program,  AUX ,  is  operated  prior  to  MAIN  operation  for 
generating  transactions  representing  originating  enplaning  passen¬ 
gers.  These  transactions  are  written  on  the  JOBTAPE  file  for 
later  entry  into  the  MAIN  program.  An  extensive  FORTRAN  subpro¬ 
gram,  LINKC  (FORTM),  is  called  by  the  GPSS-V  programs.  During 
ALSIM  initiation,  this  subprogram  reads  and  organizes  input  data 
and  stores  the  values  in  GPSS  matrices  and  savevalues.  During 
simulation  model  execution,  LINKC  (FORTM)  is  called  by  the  MAIN 
program  to  perform  matrix  searches  and  assign  transaction  parameter 
valuer  each  time  a  landside  processor  program  module  is  entered. 
Additional  FORTRAN  and  assembly  language  subroutines  perform  link¬ 
ing,  data  reading,  error  detection  and  parameter  assignment  func¬ 
tions.  A  block  diagram  illustrating  program  levels  is  shown  in 
Figure  4. 

The  initial  HELPC  call  from  the  GPSS  MAIN  or  AUX  program  is 
addressed  to  the  FORTRAN  subroutine  CLINK.  This  program  immed- 
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iately  calls  CLINK1,  which  initiates  a  linking  process  to  subse¬ 
quently  provide  addresses  of  GPSS  MAIN  or  AUX  program  entities  to 
LINKC (FORTM) .  The  argument  list  of  CLINK  designates  these  enti¬ 
ties  and  is  identical  to  the  LINKC(FORTM)  argument  list.  Addres¬ 
ses  contained  in  the  list  are  placed  in  GPSS  fullword  savevalue 
locations  by  CLINK1.  Control  is  then  returned  to  the  AUX  or  MAIN 
program. 

The  subsequent  HELPA  call  is  made  to  the  FORTM  entry  point 
of  LINKC.  FORTM  subsequently  calls  CLINK2  which  retrieves  the 
CLINK  argument  list  addresses  from  the  GPSS  fullword  savevalue 
storage  locations  and  stores  them  in  the  LINKC  address  list 
location.  This  process  effects  a  two  way  communication  between 
FORTM  and  the  MAIN  or  AUX  programs  using  HELPA  blocks  by  supply¬ 
ing  the  addresses  of  GPSS  entities  to  LINKC. 

During  program  initialization,  FORTM  calls  MNLINK  to  obtain 
absolute  values  of  GPSS  entities,  thereby  allowing  the  use  of  sim¬ 
ilar  or  identical  mnemonics  in  each  program.  FORTM  also  calls 
XCODE  during  this  phase  to  provide  in-core  reading  and  writing  of 
input  data.  The  subroutine  MXBASE/MHBASE/MLBASE  is  called  to  pro¬ 
vide  base  addresses  of  GPSS  matrices  for  subsequent  calculation  of 
element  addresses. 

The  subroutine  ASSI GN/LOGIC/PVAL/FPVAL  is  called  repeatedly 
by  FORTM  during  simulation  operation.  The  multiple  functions 
performed  by  this  subroutine  for  FORTM  are:  (1)  assignment  of 
parameter  values  to  the  currently  active  transaction;  (2)  setting 
of  logic  switches,  and,  (3)  obtaining  the  value  of  GPSS  transac¬ 
tion  parameters.  Errors  detected  in  the  calling  arguments  of  this 
subroutine  cause  branching  to  ARGERR  where  a  message  is  written 
specifying  the  problem  nature. 

Subroutine  BAGS  is  used  in  the  simulation  of  bag  delivery  to 
terminating  passengers.  It  is  called  from  the  deplaning  logic 
section  of  MAIN  by  each  terminating  passenger  transaction.  The 
transaction  is  assigned  a  number  of  bags  from  an  input  distribu¬ 
tion.  For  each  simulated  bag,  this  subroutine  generates  a  random 
number  and  assigns  the  highest  one  generated  for  the  transaction 
to  a  transaction  parameter.  When  the  actual  delivery  is  later 
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simulated,  the  value  of  the  highest  random  number  retained  by 
the  transaction  determines  the  length  of  time  spent  waiting  for 
bag  delivery. 

A  summary  of  the  functions  executed  by  the  ALSIM  sections 
is  giver,  below: 

a .  AUX  Program 

o  Creates  passenger  transactions  for  departing  flights. 

o  Prepares  a  dataset  (JOBTAPE)  of  departing  passenger 
transactions . 

b .  MAIN  Program 

o  Creates  deplaning  passenger  transactions  and  assigns 
attributes:  bags  per  passenger,  ground  transportation 

modes . 

o  Creates  transfer  passengers  and  assigns  attributes. 

o  Assigns  passenger  routing  functions. 

o  Randomly  selects  service  times  at  simulated  facilities 
from  input  distributions. 

o  Generates  transactions  to  represent  greeters  and  well- 
wishers  . 

o  Simulates  baggage  claim  and  baggage  unload  functions. 

o  Simulates  processing  of  passengers  at  the  facilities, 
and  accumulates  waiting  time  and  queue  length  statistics. 

o  Provides  summarized  standard  GPSS  outputs. 

c .  FORTM  Subprogram 

o  Receives  inputs:  flight  information,  airport  geometry, 
passenger  characteristics,  and  facilities  information. 

o  Assigns  input  data  to  GPSS  matrices. 

o  Performs  matrix  searches  to  relate  input  facility  data 
to  GPSS  entity  numbers. 
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o  Assigns  entity  numbers  and  their  location  numbers  to 
the  GPSS  transaction  parameters. 

o  Computes  point  to  point  walking  times  between  the 
faci  li ti es . 

o  Formats  outputs  as  summaries  and  time  series. 

d .  Assembly  Language  Subroutines 

CLINK1  -  Initiates  linking  of  GPSS  programs  and  FORTM  by 
storing  argument  list  addresses  in  GPSS  foil- 
word  savevalue  area 

CLINK2  -  Completes  linking  of  GPSS  programs  and  FORTM  by 
retrieving  argument  list  addresses  in  fullword 
savevalue  area  and  placing  them  in  LINKC 
argument  list  locations. 

ASS  I GN/LOGI C /PVAL/FPVAL  - 

o  Performs  Parameter  Assignments 
o  Sets  Logic  Switches 

o  Obtains  Transaction  Parameter  Values 

BAGS  -  Simulates  passenger  bag  delivery 

MN'LINK  -  Establishes  linkages  between  GPSS  entity  names 
and  FORTRAN  variable  names. 

XCODE  -  Performs  reading  and  writing  in  Main  Storage. 

e .  Other  FORTRAN'  Subroutines 

CLINK  -  Initiates  program  linking  by  calling  CLINK1 

MHBASE/MLBASE/MXBASE  -  Computes  base  addresses  for  GPSS 
halfword,  floating  point  and  fullword  matrices 

ARGERR  -  Prints  message  when  error  is  detected  in 
arguments  of  ASSIGN,  LOGIC,  PVAL  or  FPVAL 

3.2  ALSIM  PROGRAM  DATA  FLOW 


The  ALSIM  program  data  flow  is  shown  in  Figure  5.  Input 
data  resides  on  data  cards  and  on  a  disc  file.  The  AUX  program 


•  JOBTAPE 

•  INITIAL 


•  INITIAL 

•  SERVERS 
CHANCE 
DATA 


FIGURE  5.  ALSIM  DATA  FLOW  SCHEMATIC 


must  be  operated  initially  to  provide  a  JOBTAPE  data  file 
consisting  of  GPSS  transactions  representing  originating  passen¬ 
ger  groups.  Then  the  simulation  of  an  airport  is  performed  by 
operating  the  MAIN  program.  JOBTAPE  transactions  are  fed  into 
the  main  program  as  simulated  time  advances  to  the  time  of  arrival 
at  the  airport  for  each  originating  passenger  group. 

The  same  Input  Data  File  is  used  for  the  AUX  and  MAIN  pro¬ 
grams  ,  although  the  AUX  program  operation  only  requires  part  of 
the  stored  information.  The  card  data  differs,  however.  A 
JOBTAPE  card  is  used  only  during  operation  of  the  AUX  program  to 
indicate  to  the  FORTRAN  subprogram  that  this  program  is  in  opera¬ 
tion.  An  INITIAL  card  indicates  the  starting  and  end  times  of 
the  simulation  and  the  number  of  passenger  groups  represented  by 
one  GPSS  transaction.  the  INITIAL  card  is  used  by  both  AUX  and 
MAIN  programs.  A  third  card  type,  specifying  the  number  of 
servers  at  a  designated  facility  as  a  function  of  time  is  used  by 
the  MAIN  program  only.  Data  card  formats  are  described  in  Section 
5  of  this  volume. 

3.3  DESCRIPTION  OF  ALSIM  PROGRAM  LIBRARIES 

Two  libraries  are  used  during  the  execution  of  ALSIM.  The 
source  library  is  a  partitioned  data  set  containing  the  source 
language  programs  for  AUX,  MAIN  and  LINKC (FORTM) .  These  are 
referenced  by  the  member  names  AUX,  MAIN  and  FORT,  respectively. 
Approximately  24  tracks  of  IBM  3350  disk  storage  are  required  to 
accommodate  this  data  set.  When  the  program  is  executed,  the 
members  AUX  or  MAIN  are  referenced  by  GPSS  for  program  assembly. 

The  load  library  consists  of  the  compiled  program  LINKC 
(FORTM) ,  link  edited  with  the  other  FORTRAN  and  assembler  sub¬ 
routines.  During  model  execution,  these  remain  in  memory  during 
the  entire  operation  of  ALSIM  by  using  the  LOAD  feature  of 
GPSS-V.  The  alias  name,  FORTM,  of  LINKC  is  used  as  the  operand 
in  the  LOAD  block.  Approximately  10  tracks  of  IBM  3350  disk 
space  are  required  to  store  this  data  set. 
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4.  PROGRAM  EXECUTION 


4.1  JCL  FOR  THE  MODEL 

The  user  does  not  need  an  extensive  knowledge  of  Job  Control 
Language  (JCL)  to  run  this  model.  The  sample  JCL  cards  needed  to 
run  the  model  are  included.  This  section  begins  with  a  brief 
description  of  all  the  cards  needed  to  operate  the  Landside  Simula- 
*  tion  Model.  Examples  of  JCL  setups  for  auxiliary  and  main  programs 

are  given  in  Sections  4.2  and  4.3.  Further  explanations  of  GPSS-V 
JCL  may  be  obtained  from  the  General  Purpose  Simulation  System 
V-OS  Operations  Manual  (SH20-0867-3) ,  published  by  IBM. 

JOB  Card  -  The  parameters  on  this  card  are  standard  ones  used  on 
an  IBM  370  Computer,  except  for  installation  specified  accounting 
and  routing  numbers  contained  within  parentheses.  Both  run  time 
and  the  region  size  parameters  are  specified  on  the  JOB  card. 

EXEC  Card  -  This  is  a  standard  card  for  running  a  GPSS  program. 
DAG^IV  is  the  name  of  the  GPSS  V  assembler. 

STEPLIB  Card  -  The  program  DAG01V  is  located  in  the  library  SYS1. 
GPSS5  which  is  specified  on  the  STEPLIB  card.  This  is  concatenated 
with  another  library,  P.  TSC. ALSIM. LOAD,  containing  the  load 
modules  of  all  the  subroutines  needed.  The  modules  from  this 
library  are  loaded  in  core  during  the  execution  of  the  programs  AUX 
and  MAIN.  If  this  library  is  not  cataloged,  the  Volume  and  Serial 
Number  of  the  disk  on  which  it  resides,  must  also  be  specified. 

WORK  AREA  SPECIFICATION  CARDS  -  DINTERO,  DINTWORK,  DSYMTAB  and 
DXREFDS  cards  specify  the  work  areas  which  are  utilized  by  the 
programs  AUX  and  MAIN.  The  space  and  DCB  parameters  are  assigned 
on  these  cards.  These  cards  remain  the  same  for  all  execution 
runs.  The  GPSS  report  generator  input  stream  is  saved  in  the 
da'ta  set  DREPTGEN.  This  is  an  optional  feature  not  normally  used 
in  ALSIM  operation  and  has  been  commented  out. 

OUTPUT  and  FT09F001  are  the  printer  output  files  and  print 
the  output  in  a  standard  132  characters-per-line  format. 

I 
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FT09F001  DD  Card  is  used  to  get  the  error  messages  and  the 
system  dump  if  the  program  terminates  abnormally.  If  no  dump  is 
needed,  DUMMY  is  specified  in  the  parameter  field  of  this  card. 

FT12F001  and  FT13F001  print  five-minute  snap-shots  of  the 
output.  This  output  is  generated  in  the  FORTRAN  section  of  the 
program.  FT14F001  card  is  used  to  get  the  punched  output  of  the 
five-minute  flow  rates  and  queue  lengths  at  specified  facilities 
This  card  may  be  set  to  DUMMY  if  no  punched  output  is  desired. 

DJBTAP1  Card  -  This  card  specifies  the  file  -  P. TSC. ALSIM. ENPPAX 
When  the  auxiliary  program  is  run,  the  enplaning  passenger  trans 
actions  are  created  prior  to  the  departure  times  of  the  flights. 
These  transactions  are  placed  in  the  file  P.TSC. ALSIM. ENPPAX  and 
are  later  used  by  the  MAIN  program.  The  disposition  parameter 
(DISP)  is  set  to  OLD  on  this  card. 

DINPUT1  Card  -  This  card  specifies  the  GPSS  source  file  for 
assembly  and  execution.  For  the  auxiliary  program,  this  card  is 
/ /DINPUT1  DD  DSN-P. TSC. ALSIM. SOURCE (AUX) ,  DISP=SHR 
For  the  main  program,  this  card  is: 

//DINPUT1  DD  DSN-P. TSC. ALSIM. SOURCE (MAIN) ,  DISP-SHR 

FT 05 001  Card  -  This  card  is  used  to  provide  a  file  for  FORTRAN 
input  data.  When  a  data  set  stored  on  a  direct  access  device 
is  to  be  used,  this  data  set  may  be  created  from  card  data  by 
using  the  system  utility  IEBGENER.  The  following  example  illus¬ 
trates  the  JCL  used  to  create  and  catalog  the  data  set  P.TSC. 
ALSIM. DATA  on  a  disk  designated  PUBLIC. 

//STEP  EXEC  PGM- IEBGENER 
//SYSPRINT  DD  SYSOUT-A 
//SYSUT2  DD  DSN- P.TSC. ALSIM. DATA, 

//  UNIT-PUBLIC, DISP- (,CATLG) ,  SPACE- (TRK,  (2,2)), 

//  DCB- (RECFM-FB, LRECL-80 , BLKSIZE-80) 

//SYSUTI  DD  * 

. INPUT  DATA  FOR  AIRPORT . 


4.2  AUXILIARY  PROGRAM  RUN 


The  auxiliary  program  is  run  first  in  order  to  create 
passenger  transactions  for  the  enplaning  passengers.  Job  Control 
Language  (JCL)  to  operate  AUX  is  shown  below.  For  this  example, 
the  job  requires  500K  of  storage  and  is  run  under  CLASS=A.  Charac¬ 
ters  contained  within  parentheses  on  the  JOB  Card  refer  to  local 
accounting  and  output  destination  information. 

The  input  data  to  this  program  is  placed  in  the  file,  P.TSC. 
ALSIM.DATA,  which  is  concatenated  with  JOBTAPE  and  INITIAL  cards. 
Server  change  data  is  placed  on  cards  after  the  input  data  file. 

The  concatenation  of  data  from  dissimilar  devices,  e.g.,  card 
reader  and  direct  access  device,  is  not  an  allowable  operation 
at  all  installations.  The  JOBTAPE,  INITIAL  and  SERVER  CHANGE 
data  cards  may  need  to  be  incorporated  into  the  direct  access  in¬ 
put  data  file  or  the  entire  data  file  entered  by  card  submission. 


/ / JBAUX  JOB  (XXXX , D72 , DESK) , ’MAHAJAN' , CLASS=A ,MSGLEVEL= 1 ,TIME=4 , 

//  REGION=500K 

//*  FOLLOWING  JCL  IS  USED  TO  RUN  THE  AUXILIARY  PROGRAM  OF  THE  LANDSIDE 
//*  MODEL. 

/ /GPSS  EXEC  PGM=DAG01V , PARM= A , ACCT=C0ST 
//STEPLIB  DD  DSN=SYS1 , GPSS 5 , DI SP=SHR 
//  DD  DSN=P . TSC . ALS IM . LOAD , DISP=SHR 

//DINTERO  DD  UNIT*SYSDA ,SPACE= (TRK , (10,10)) , DCB=BLKSI ZE=1880 

n DisnLD?-™nMsYsDA-sEp’(DiNf"Ro”-^icE‘(*Y"^ 

UNIT«SYSDA, SPACE*  (TRK  ,  (10 , 10) )  ,DCB=BLKSI  ZE=3048 

//DoSTpSENDDDSDYSoS:f SDA>SPACE’  C™  ’  d°  ’  .-KB-BuIm-SOO 

//FT06F001  DD  SYSOUT=A 
DD  DUMMY 

DD  SYSOUT-A , DCB= CRECFM=UA , BLKSI ZE=1 33) 

DD  SYS0UT=A , DCB= (RECFM=UA , BLKSI ZE= 1 33) 

//SYSUDUMP  D”DDUSfUT-B-DCB-(REC™-“.BLKSIZB=133),DEST-LOCAL 

/ /DJBTAP1  DD  DSN*P . TSC . ALSIM . ENPPAX , DISP=SHR 
//DINPUT1  DD  DSN-P. TSC. ALSIM. SOURCE(AUX) ,DISP=SHR 
//FT05F001  DD  *  ’ 

JOBTAPE 

INITIAL  DATA  CARD 

II  DD  DSN=P . TSC . ALSIM. DATA , UNIT® PUB LI C , DISP*0LD 

DCB= (RECFM=FB,LRECL=80 ,BLKSIZE=80) 

. SERVERS  CHANGE  DATA  LARDS - 


//FT09F001 

//FT12F001 

//FT13F001 

//FT14F001 
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4.3  MAIN  PROGRAM  RUN 

This  program  is  operated  after  the  successful  run  of  the 
auxiliary  program.  The  input  data  stream  is  same  as  used  by  the 
program  AUX  except  that  the  JOBTAPE  Card  is  not  used  by  this  pro¬ 
gram.  For  this  example,  the  job  requires  500K  of  storage  and  is 
run  under  CLASS=A.  The  JCL  needed  to  run  this  step  is  given  as 
follows : 

// JBMAIN  JOB  (XXXX , D72 , DESK) , 'MAHAJAN' , CLASS=A ,MSGLEVEL=1 ,TIME=4 , 

//  REGION=500K 

//*  FOLLOWING  JCL  IS  USED  TO  RUN  THE  MAIN  PROGRAM  OF  THE  LANDSIDE  MODEL. 
/ / GPSS  EXEC  PGM=  D AGOl V , P ARM- A , ACCT= COST 
//STEPLIB  DD  DSN-SYS1.GPSS5 , DISP-SHR 
//  DD  DSN=P . TSC . ALSIM. LOAD , DI SP=SHR 

//DINTERO  DD  UNI T= SYS DA , SPACE= (TRK , (10,10)) , DCB- BLKSI ZE- 1880 
//DINTWORK  DD  UNIT= (SYSDA , SEP- (DINTERO) ) ,SPACE= (CYL , (2 , 1 )) , 

//  DCB=BLKSI 2E=2680 

/ /DSYMTAB  DD  UNIT-SYSDA, SPACE- (TRK , (10 , 10) ) ,DCB=BLKSI ZE-3048 
/ / *DREPTGEN  DD  UNIT=SYSDA , SPACE= (TRK , (10,10)) , DCB- BLKSI ZE=800 
//DXREFDS  DD  UNIT=SYSDA,SPACE= (TRK, (1,1)) ,DCB=BLKSI ZE-2680 
//DOUTPUT  DD  SYSOUT=A 
/ /FT06F001  DD  SYSOUT=A 
/ /FT09F001  DD  DUMMY 

//FT12F001  DD  SYSOUT-A , DCB= (RECFM=UA , BLKSI ZE-1 33) 

//FT13F001  DD  SYSOUT-A, DCB= (RECFM-UA, BLKSI ZE-133) 

/ /FT14F001  DD  SYSOUT-B , DCB- (RECFM-UA , BLKSI ZE- 1 33) , DEST-LOCAL 
//SYSUDUMP  DD  DUMMY 

/ /DJBTAP1  DD  DSN=P. TSC. ALSIM. ENPPAX,DISP=SHR 
/ /DINPUT1  DD  DSN=P .TSC. ALSIM. SOURCE (MAIN) .DISP-SHR 
/ /FT05F001  DD  * 

INITIAL  DATA  CARD 

//  DD  DSN-P. TSC. ALSIM. DATA, UNIT-PUBLIC, DISP-OLD, 

//  DCB= (RECFM-FB , LRECL-80 , BLKSI ZE=80) 

- SERVERS  CHANGE  DATA  CARDS - 


/* 
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5.  ALSIM  INPUT  DATA 


The  model  input  data  consists  of  flight  schedules,  passenger 
characteristics,  airport  geometry  and  the  facility  information. 

Data  items  for  each  of  these  categories  are  shown  in  Table  1. 

The  data  description  in  this  chapter  is  divided  into  two 
parts.  Section  5.1  describes  the  FORTRAN  inputs,  and  Section  5.2 
presents  the  GPSS  data. 

5.1  FORTRAN  INPUT  DATA  DESCRIPTION 

A  brief  description  of  the  ALSIM  data  entered  through  the 
subprogram  FORTM  is  contained  in  this  section.  These  records 
are  initially  read  as  character  data  and  subsequently  reread  in- 
core  through  NAMELIST  statements.  Card  identifiers  of  each  data 
type  are  underlined  in  the  text.  These  names  must  begin  in  col¬ 
umn  one  and  are  followed  by  one  or  more  succeeding  blanks  used  as 
a  delimiter.  Data  items  may  be  placed  in  any  order  on  the  record 
and  are  delimited  by  a  comma.  All  of  the  8 0  record  columns  are 
available  for  the  identifier  plus  data.  Blanks  embedded  in  data 
may  only  appear  between  a  comma  and  the  beginning  of  a  succeeding 
keyboard  name.  With  the  exception  of  JOBTAPE  and  INITIAL  cards 
which  are  placed  at  the  beginning  of  the  data  set,  and  the  CHANGE 
cards,  which  are  last,  data  cards  may  be  submitted  in  any  order. 

Except  for  the  WALKSP  and  DSTFAC  parameters  written  on  the 
INITIAL  card,  all  numerical  entries  are  unsigned  integer  constants. 
Most  of  the  program  variables  are  fullword  integers.  However, 
those  entries  used  to  specify  the  X,  Y  coordinates  are  halfwords 
to  reduce  memory  space.  The  WALKSP  and  DSTFAC  parameters  are 
entered  as  real  constants. 

5.1.1  JOBTAPE  Card 

The  JOBTAPE  card  is  the  first  card  in  the  data  stream.  This 
card  is  used  only  when  the  auxiliary  program  is  run.  For  the 
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MAIN  program  execution,  this  card  is  not  used.  This  card  con¬ 
tains  only  the  word  JOBTAPE  starting  in  column  1. 


5.1.2  INITIAL  Card 


This  is  the  first  card  for  the  main  program  run  and  the 
second  card  for  the  auxiliary  program.  The  following  parameters 
are  specified  on  this  cars. 


START  =  XXXX 

FINISH  =  YYYY 
DEFLIN  =  m 

DEFBAG  =  n 
SCALE  =  p 

WALKS P  =  q 
DSTFAC  =  r 


Starting  time  of  the  simulation,  this 
must  be  at  least  150  minutes  before 
the  first  departing  flight  time. 

Time  when  the  simulation  ends 

m  is  the  default  airline  number.  If 
airline  number  is  not  specified  on 
flight  data  cards,  m  is  assumed. 

n  is  the  default  baggage  claim  area 
number. 

p  is  the  number  of  passenger  groups 
represented  by  one  transaction  in  the 
model  run 

Walking  speed, 
default:  1.0  meter/sec. 

Distance  multiplier  to  account  for  non¬ 
straight  line  distance  between  an,  two 
points. 

default:  1.1  meters 


5.1.3  RUNTITLE  Card 


A  maximum  of  5  cards  may  be  used  to  provide  information 
identifying  a  simulation  run.  These  may  indicate  the  airport 
simulated,  the  intent  of  the  simulation  and  other  pertinent  data. 
This  information  will  be  printed  out  as  a  header  for  FORTRAN 
formatted  output. 


5.1.4  *  (COMMENT)  Cards 

An  unlimited  number  of  comment  cards  may  be  submitted  in  any 
location  in  the  data  set  by  placing  an  asterisk  in  the  first  card 
co lumn . 
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5.1.5  GRTRANSP  Card 


One  or  more  of  the  GRTRANSP  cards  may  be  needed  depending 
upon  the  type  of  flights  being  simulated.  This  card  specifies  the 
percentages  of  the  passengers  utilizing  various  modes  of  ground 
transportation.  Omitting  any  mode,  defaults  that  mode  to  0«. 


DOM/COM/ I NT 

PYTCAR  =  ip. 

CREXT  =  p 
TAXI  =  q 
BUS  =  r 


=1  (Required)  specifies  the  type  of 
passenger  (Domestic,  commuter  or 
International)  to  which  those  percent¬ 
ages  apply. 

-Percentage  probability  that  a  passen¬ 
ger  will  take  the  private  car  as  a 
ground  transport  mode. 

p  is  the  probability  that  the  passenger 
uses  a  rental  car. 

q  is  the  probability  that  passenger 
takes  a  taxi. 

r  is  the  probability  that  the  passenger 
takes  a  bus  as  a  ground  transport  mode. 


5.1.6  PRETICKETED  Card 

This  card  specifies  the  percentage  of  domestic  preticketed 
and  domestic  direct  preticketed  passengers.  Percent  preticketed 
values  for  commuter  and  international  flights  can  also  be  specified 
in  a  similar  manner. 

DOM  =  m  m  is  the  percentage  of  the  domestic 

passengers  who  are  preticketed. 

DOMDIR  =  n  n  is  the  percentage  of  the  total  domestic 

passengers  who  go  directly  from  the 
terminal  entrance  to  security  and  are 
preticketed . 

For  commuter  airlines,  the  variables  will  be  COM  and  COMDIR, 
and  the  variables  for  international  airlines  will  be  INT  and  INTDIR. 

All  variables  must  appear  on  the  same  card. 

• . 

5.1."  AIRLINE  Cards 

Airline  cards  identify  the  airline  numbers.  The  following 
parameters  are  used  on  these  cards: 
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LINES  =  n 
EPCURB  *  m 

EXPCHK  *  p 

BUSTOP  =  k 


n  is  the  airline  number. 

m  is  the  enplaning  curb  number.  Specified 
for  the  airline  n. 

p  is  the  percentage  of  passengers  using  this 
airline  and  using  express  check-in.  This 
parameter  is  required  for  airlines  having 
express  checking  facilities. 

Required  if  bus/limousine  service  is  to  be 
simulated.  It  is  the  enplaning  curb  facility 
number  where  the  passengers  arriving  by  bus 
or  limousine  disembark  for  the  entry  into  the 
terminal  building. 


5.1. 8  BUS/ LIMP  Card 

ARVBUS  Time  interval  between  arriving  buses  at  the 

enplaning  curb. 

DEPBUS  Time  interval  between  departing  buses  at  the 

deplaning  curb. 


5.1.9  parm  Card 

The  variables  defined  on  PARM  cards  are  as  follows: 


CURBCK  =  r 
BOARDT  =  s 
ERRORS  =  t 
LEAVE L 

LEAVEC 

LEAVF.V 


GREET 

IvU'GATE 


The  percentage  of  total  passengers  using  the 
curbside  check-in. 

This  is  the  time  all  passengers  take  to  board 
the  aircraft. 

Maximum  number  of  FORTRAN  errors  allowed 
during  the  program  execution. 

The  minimum  time  before  a  flight  that  a 
passenger  at  a  lobby  concession  will  leave 
it  and  rejoin  the  normal  traffic  flow  (in 
minutes).  Default  *  15  min. 

The  minimum  time  before  a  flight  that  a 
passenger  at  a  concourse  concession  will 
leave  it  (in  minutes).  Default  =  10  min. 

The  "variation"  in  the  above  times  prior  to 
the  minimum  (in  minutes);  i.e.,  the  width  of 
the  uniform  distribute  n  of  leave  times 
Default  =  10  min. 

The  percentage  of  passengers  with  greeters. 

The  percentage  of  passengers  with  well-wishers 
whose  well-wishers  accompany  them  to  the  gate. 
Default  =  0. 
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GRGATE 


The  percentage  of  passengers  with  greeters 
whose  greeters  meet  them  at  the  gate. 

Default  =  0. 

CIRCPK  The  percentage  of  recirculating  greeters  who 

choose  to  park  and  go  inside  to  meet  their 
passengers.  Default  =  0. 

CRBGT  The  percentage  of  passengers  with  greeters 

who  are  met  at  curbside.  Default  =  0. 

PRKCRB  The  percentage  of  parking  greeters  proceeding 

from  parking  exit  to  curbside  for  passenger 
pickup.  Default  =  0. 

If  the  FARM  variables  exceed  the  record  size  a  second  PARM 

card  may  be  used. 


5.1.10  ARRV  and  DEPT  Cards 


(Flight  data  cards) :  These  cards  describe  the  arriving  and 
departing  flights  and  assign  various  parameters  to  them.  A  list 


of  the  parameters  is  given  as  follows: 


FLTNO  =  j 

AIRLIN  =  K 


TIME  *  nnnn 
AC  =  nnn 


PAX  =  m 
BAG  »  n 


GATE  «  p 
TPAX  *  q.r.s 


j  is  the  flight  number.  This  parameter  is 
optional  and  is  used  for  identification 
purposes  only. 

This  is  required  for  departing  flights  if 
DEFLIN  is  not  specified  on  INITIAL  card.  This 
is  used  to  match  passenger  transactions  with 
the  TICKETING/CHECKING  facilities  of  the 
appropriate  airlines. 

Required.  This  is  the  scheduled  arrival  or 
departure  time. 

Required  for  ARRV  fights  only.  Default  *  0. 

AC  =  Aircraft  Type.  This  is  used  to  specify 
unloading  gates  for  the  passengers  and  baggage 
as  a  function  of  aircraft  type. 

m  is  the  total  number  of  deplaning  or 
enplaning  passengers  on  the  flight. 

Required  for  arriving  flights  only  if  DEFBAG 
is  not  specified  on  INITIAL  card.  The 
baggage  claim  facility  number. n, is  used  by  the 
arriving  flight. 

Gate  number  p  is  required  for  both  arriving 
and  departing  flights. 

Optional.  Defaults  to  zero, 
q  -  passengers  transferring  to/from  another 
flight. 


5-5 


r  -  number  of  transit  passengers  who  deplane 
and  then  return  to  the  same  aircraft, 
s  -  number  of  transfer  passengers  who  go  to 
or  come  from  locations  outside  the  system 
simulated  (e.g.,  other  parts  of  the 
airport  while  simulating  concourse). 

DOM/INT/COM  1  -  Optional,  default:  DOM  =  1 

DOM  =  1  Domestic  Flight 
INT  =  1  International  Flight 
COM  =  1  Commuter  Flight 

Permits  different  number  of  bags,  ground 
transport,  modes,  etc.,  to  be  specified  for 
passengers  from  different  types  of  flights. 


5.1.11  TRANSFER  Cards 

Transfer  cards  define  the  time  in  minutes  prior  to  departure 
when  a  departing  flight  will  be  considered  a  transfer  flight  for 
passengers  on  arriving  flights.  This  card  is  optional  because  the 
model  uses  default  values  which  are  overridden  by  using  this  card. 

ADD  =  n  -  optional  -  Default  =  120  minutes. 

This  is  time  in  minutes  prior  to  the  departure 
when  the  flight  will  be  entered  in  the  trans¬ 
fer  flight  table  matrix  MH5. 

DELETE  =  m  -  Optional  -  Default  =  30  minutes. 

This  is  the  time  in  minutes  prior  to  departure 
when  the  flight  will  be  deleted  from  the 
transfer  flight  table. 


5.1.12  OVERRIDE  Cards 

These  cards  are  optional  and  are  used  to  enter  walking  times 
or  distances  between  the  points.  This  may  be  needed  for  those 
cases  where  the  walking  time  will  differ  significantly  from  the 
time  calculated  by  the  program.  One  card  is  required  for  each 
point  to  point  override. 

FROM  =  nl,  TO  ■  n2  or  Either  form  is  acceptable.  This  card 
FROMTO  »  nl,  n2  overrides  the  walking  time  between  points 

nl  or  n2. 

DIST  =  ml  or  Either  form  is  acceptable.  The  walking 

TIME  =  m2  time  (in  seconds)  or  distance  between 

points  nl  and  n2 . 
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The  default  values  of  walking  time  between  any  two  facilities 
are  computed  from  the  fixed  speed,  1  meter/ second ,  by  using  the 
shortest  distance  paths. 


5.1.13  CHANGE  Cards 

This  card  is  provided  for  changing  the  number  of  servers  at 
a  facility  during  a  simulation  run.  The  variables  appearing  on 
this  card  are  as  follows: 

TIME  =  hhmm.  Clock  time  at  which  the  change  is  to  be  made. 

SERVRS  =  'name',  facno,  servers,  facno,  servers,  etc. 

'Name'  is  the  four -character  facility  type  name  (same  as  the 
first  four  characters  of  the  geometry  card).  Valid  facility 
types  are  'GATE',  'CHEC',  'SECU' ,  'CUST',  ' ENPL' ,  'PARK',  'RENT', 
'DEPL',  ' IMMI ' ,  'TICK'.  After  the  facility  type,  as  many  pairs 
as  desired  of  facility  numbers  and  new  numbers  of  servers  can  be 
specified.  A  new  facility  type  can  then  be  given,  followed  by 
more  facility  numbers  and  servers.  The  only  limitation  is  the 
length  of  a  card;  however,  more  than  one  change  card  can  specify 
changes  at  a  given  time. 

All  CHANGE  cards  must  be  in  chronological  order  and  placed 
at  the  end  of  the  input  deck.  A  sample  CHANGE  card  is  given  as 
follows : 


CHANGE  TIME  =13 50, SERVRS= ' TICK' , 1 , 7 , 5 , 3 , 'SECU, 4 , 2 , 

The  above  card  indicates  that  at  TIME=1350  there  will  be  7  servers 
at  the  ticketing  and  checking  facility  number  1,  and  3  at  the 
facility  number  5.  There  will  also  be  2  servers  at  security 
facility  number  4. 

The  CHANGE  cards  must  be  placed  at  the  end  of  the  FORTRAN 
input  data  set. 


5.1.14  Facility  Data  Cards 

These  cards  specify  information  required  to  simulate  airport 
landside  facilities.  For  each  facility,  these  cards  specify 
location,  size  or  number  of  servers,  and  information  relating  this 
facility  to  other  facilities.  Each  facility  type  is  identified  by 
name  which  appears  as  the  first  keyword  parameter. 


5-7 


Each  facility  is  located  at  a  specified  print  number  (POINT) 
on  the  landside.  The  X,Y  coordinates  of  the  p.int  expre  -ed  in 
meters  are  specified  by  the  keywords  POIN'TX=nl  ,  P0INTY=n2,  or  the 
dyadic  symbol  XY=nl,n2.  Although  the  point  number  must  appear 
on  every  facility  card,  coordinates  of  each  point  require^nly 
one  speci ficat ion  in  the  input  data  set  and  repetition  of  X,Y 
values  is  unnecessary. 

The  facility  number  parameter  (FACNO)  ,  specifies  the  number 
of  the  designated  facility  within  type.  A  maximum  of  four 
colocated  facilities  of  the  same  type  may  be  specified  on  a  single 
card.  Input  parameters  other  than  facility  numbers  and  respec¬ 
tive  numbers  of  agents  or  servers  must  be  applicable  to  all 
facilities  numbered  on  the  data  card. 

The  model  will  determine  the  nearest  exit  point  (EXITPT)  and 
entrance  point  (ENTRPT)  for  each  facility.  These  points  may  be 
overridden  by  assigning  values  to  the  EXITPT  and  ENTRPT  param¬ 
eters  on  the  facility  cards. 

5.1.14.1  GATE  Cards  -  The  gate  facility  card  specifies  the 
facility  number  (FACNO),  point  number  (POINT)  ,  XY  coordinates  of 
the  point  location  (XY) ,  number  of  agents  (AGENTS)  and  a  security 
facility  number  (NSECUR)  used  by  passengers  to  proceed  to  the 
facility.  For  gates  handling  international  flights,  the  immigra¬ 
tion  facility  number  (NIMMI)  used  by  the  deplaning  passengers  is 
also  specified.  An  example  is  shown  below: 

GATE  FACNO =6  ,7  ,  8 , PO INT-1 6 , XY  =  32 97  ,2930  ,NSECUR  =  1 .AGENTS -2 ,1 ,3, 

This  card  specifies  three  gate  facilities  located  at  point 
number  16.  They  are  accessed  via  security  facility  number  one. 

Two  servers  operate  at  gate  six,  one  at  gate  seven  and  three  at 
gate  eight. 

5.1.14.2  DEPLCURB  and  ENPLCURB  Cards  -  Both  deplaning  curbside 
(DEPLCURB)  and  enplaning  curbside  (ENPLCURB)  have  similar  data. 

Each  facility  card  contains  facility  number  (FACNO),  point  number 
(POINT),  XY  co-ordinates  (XY),  facility  size  (SIZE).  The  parameter, 


SIZE,  refers  to  the  number  of  curbside  parking  slots.  Two  optional 
parameters  can  also  be  specified:  DPARK ,  refers  to  the  number  of 
double  parking  slots,  and  CURBQ,  specifies  the  number  of  queue 
slots.  A  sample  example  is  shown  below.  In  this  example  DPARK 
is  2,  and  CURBQ  is  6. 

DEPLCURB  FACN0=3 , P0INT=7 9 , XY=311 8 ,3103,SIZE=20, DPARK=2 , CURBQ=6 

5.1.14.3  RENTACAR  Cards  -  On  a  car  rental  facility  card  (RENTACAR), 
the  parameters  facility  number  (FACNO) ,  a  point  number  (POINT), 

XY  co-ordinates  (XY), and  number  of  agents  (AGENTS)  are  similar 
to  those  of  other  facility  cards.  Two  additional  parameters, 
rental  car  agency  number  (AGENCY)  and  parking  lot  number  for  rental 
cars  (NPARKL)  are  also  specified  on  this  card.  A  sample  example 
is  shown  below: 

RENTACAR  FACN0=2 , POINT=67,XY=3106,3317 , AGENCY* 2 , AGENTS* 2 , 
NPARKL*1,  . (All  on  one  card) 

5.1.14.4  SECURITY  Card  -  This  card  has  a  unique  facility  number 
(FACNO),  point  number  (POINT),  X-Y  co-ordinates  (XY)  and  number 
of  agents  (AGENTS) .  A  sample  example  is  shown  below: 

SECURITY  FACN0=5 ,POINT=51,XY=2893,3875 , AGENTS® 2 , 

5.1.14.5  BAGCLAIM  Card  -  Each  baggage  claim  facility  card  contains 
the  parameters:  facility  number  (FACNO),  X-Y  co-ordinates  (XY) 
and  the  number  of  deplaning  curb  (NDEPLC)  to  which  the  arriving 
passengers  go.  A  sample  example  is  shown  below: 

BAGCLAIM  FACN0=8 , POINT® 6 5 ,XY  =  2856, 3  932  ,NDEPLC=3 , 

5-1.14.6  PARKING  Card  -  This  card  has  the  parameters:  Facility 
number  (FACNO),  point  number  (POINT),  X-Y  co-ordinates  (XY),  and 
number  of  agents  (AGENTS).  A  sample  example  is  shown  below: 

PARKING  FACN0=3, POINT= 70, XY=2743, 3780, AGENTS* 2, 
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5.1.14.7  CONCESSION  Card  -  This  card  is  used  to  specify  a  lobby 
or  concourse  concession.  For  those  concessions  located  in  the 
lobby,  the  facility  number  (FACNO) ,  point  number  (POINT)  and  X,Y 
coordinates  (XY)  are  used.  When  a  concourse  concession  is 
specified,  the  above  three  parameters  are  coded  and  the  security 
facility  number  (NSECUR)  identifying  the  concourse  is  also 
specified.  A  sample  CONCESSION  card  is  given  as  follows: 

CONCESSION  FACNO =1 .POINT =60 , XY= 3368 , 3024 ,  NSECUR=1 , 

This  example  designates  a  concession  located  on  concourse 
number  one. 

5.1.14.8  CUSTOMS  Card  -  This  card  is  needed  if  the  simulation  is 
handling  international  passengers.  Customs  card  also  requires 
FACNO,  POINT  and  XY  parameters.  The  parameter,  AGENTS,  specifies 
the  number  of  servers,  and  the  parameter,  NDEPLC,  specifies  the 
number  of  depaning  curb  to  which  the  international  passengers  go 
after  they  have  cleared  through  customs.  A  sample  example  of 
CUSTOMS  card  is  given  as  follows: 

CUSTOMS  FACNO =1 .POINT =40 , XY=31 45 , 3375 ,  AGENTS=10 ,NDEPLC  =  3 , 

5.1.14.9  IMMIGRATION  Card  -  This  facility  card  is  also  used  for 
international  passengers  and  uses  the  standard  parameters: 

FACNO,  POINT,  XY,  and  AGENTS.  An  additional  parameter,  NCUST, 
specifies  the  number  of  customs  facility  to  which  the  arriving 
passengers  go  after  clearing  through  immigration.  A  sample 
example  follows: 

IMMIGRATION  FACNO  =  l  ,POINT  =  42  ,XY  =  3146 , 30  3(1  ,AGENTS  =  5  ,NCUST  =  1  , 

5.1.14.10  ENTRANCE /EXIT  Card  -  These  srecify  the  location  of 
airport  terminal  building  entrances  and  exits.  Because  entrance 
and  exit  doorways  are  generally  placed  side-bv-side,  either  an 
ENTRANCE  or  an  EXIT  card  is  used  to  indicate  a  facility  capable 
of  permitting  passage  in  either  direction.  When  one  way  flow 
requires  specification,  the  parameter  TWOWAY  'is  set  to 

NO  (TWOWAY =NO)  and  applied  to  either  an  ENTRANCE 
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or  EXIT  card.  A  sample  ENTRANCE  card  is  shown  below: 

EXTRANCE  FACNO=2 ,POINT=75 , XY=2 935 , 325 4 , 

The  above  example  eliminates  the  need  of  specifying  a 
separate  EXIT  card  because  the  program  assumes  adjoining  entrance 
and  exit  facilities. 

5.1.14.11  TICKETS&CHECKIN  Cards  -  This  card  is  used  to  represent 

full  service  ticketing  and  check-in  facilities  operated  by  air¬ 
lines  in  the  terminal  building  Parameters  used  for  this  card 
are:  Facility  number  (FACNO) ,X-Y  coordinates  (XY) ,  point  number 

(POINT),  airline  number  (AIRI.IN)  and  number  of  agents  (AGENTS). 

An  example  of  a  TICKETS^CHECKIN  card  is  shown  below: 

TICKETS?, CHECKIN  FACN0  =  4  ,XY  =  3154 , 2846  ,P0INT=4  ,AIRLIN  =  1 1  ,AGENTS=3  , 

5.1.14.12  CHECKIN  Cards  -  Express  check-in  facilities,  operated 
by  airlines  to  check  baggage  for  preticketed  enplaning  passengers 
are  designated  by  CHECKIN  cards.  The  parameters  used  for  this 
facility  are:  facility  number  (FACNO),  number  of  servers 
(AGENTS),  point  number  (POINT)  airline  number  (AIRLIN)  and  X,Y 
coordinates  (XY) .  A  sample  of  this  card  type  is  shown  below: 

CHECKIN  FACN0  =  1 1 . POINT  =  1 2 ,AI RLIN=1 , AGENTS  =  1 0 ,XY  =  31 14 , 32 22  , 

5.1.15  TIMESERIES  Cards 

These  cards  are  used  to  specify  the  absolute  values  of  GPSS 
storages,  queues  and  halfwords  for  the  purpose  of  obtaining  flow 
and  instantaneous  queue  length  output  data  produced  as  timeseries. 
The  flow  data  consists  of  the  number  of  persons  or  vehicles 
discharged  by  a  facility  during  a  specified  time  interval.  This 
da,ta  is  obtained  from  GPSS  storage  entry  counts  during  the  time 
interval  minus  current  contents  or  from  GPSS  halfwords  used  as  flow 
counters.  Storage  information  is  used  if  each  transaction  repre¬ 
sents  only  one  person  or  vehicle  multiplied  by  the  scale  factor. 
When  one  transaction  represents  a  group  larger  than  one  passenger 


5-11 


multiplied  by  the  scale  factor,  GPSS  halfwords  are  used  to  count 
flow.  Queue  lengths  are  obtainable  directly  from  a  QUEUE 
block  regardless  of  group  size  represented  by  the  transaction. 

Absolute  values  of  entities  used  by  the  GPSS-V  MAIN  program 
may  be  specified  by  the  EQU  statements  discussed  in  the  next  sec¬ 
tion.  These  TIMESERIES  cards  designate  the  absolute  values  of  the 
storages  (GPSTO) ,  queues  (GPQUE)  and  halfwords  (GPHALF)  selected 
for  output.  Up  to  24  entities  of  each  type  may  be  submitted. 

Two  entity  types  may  appear  on  one  card.  However,  the  keywords 
may  not  be  repeated  on  a  second  card. 

Examples  of  this  type  of  input  card  are  shown  for  each  of 
the  three  entity  types: 

TIMESERIES  GPST0=2 3 , 2 2 , 1 9 , 

TIMESERIES  GPQUE=2 3 , 2 8 , 186 , 188 , 1 91 , 35 , 36 , 37 , 

TIMESERIES  GPHALF-33 ,28 , 24 ,20 , 111 , 115 , 116 , 117 , 

For  this  example  the  storage  and  queue  23  have  an  identical 
absolute  value. 


5.2  INPUT  DATA  FOR  MIAMI 


RUNTITLS 

RUNTITLE 

RUNTITLE 

RUNTITLE 


MIAMI  INTERNATIONAL  AIRPORT 
CONCOURSE  A  TO  H  (ALL) 
SCALES 

MODEL.  OATA  03/19/1978 


•  AIRLINES  NAMES 

•  AIRLINE  1  EASTERN 

•  AIRLINE  3  DELTA 

•  AIRLINE  3  NATIONAL 

•  AIRLINE  4  BRANIPP 
a  AIRLINE  9  SOUTHERN 

•  AIRLINE  9  NORTHWEST 

•  AIRLINE  ?  UNITED 

•  AIRLINE  8  CONTINENTAL 

•  AIRLINE  4  AIR  CANADA. AIR  JAMAICA 

•  AIRLINE  10  RAN  AM 

•  AIRLINE  11  TWA 

•  AIRLINE  12  BRITISH  AIRWAY  4  MCXXCANA 

•  AERO  CONDOR 

•  VIaSA. BELIZE 

•  OQMINICIANA,  AIR  PANAMA 

•  AVIANCA,  TACA 

•  AIRLINE  13  ALM  ANO  TAN 

■  AIRLINE  14  AIR  PRANCe  ANO ' BAHAMAS 

•  AVXATECA,  LACSA 

•  AIRLINE  19  AIR  PLORIOA 

GRTRANS?  DCM-t .  PVTCAR-4A ,  CRENTa I 8 ,  TAXIa20 . BUS- 29 . 
GRTRANSP  INTal ,PVTCARa44.CRENTalB.TAXXa20. BUS-20. 
SUS/LIMO  ARVQUS-10 .DEPBUS’IO. 

• 

P  ARM  WWGATE  a 1 9  .GRGATE«1 2 .  GREET-43 .  C I RCPX-30 .  CURSCX-30 , 
PA**  CR3>~T>24 , PRXCR5-B0 , 


XPRETICKETEC  0&-«93  .  OCTTOI  R«30 . 

AIRLINE  uINESal  ,EPCL'RB«1  .  ixPCHK-100. 
airline  li::es-2,epcurs-«,  expchk-io, 

AIRLINE  l;MES»3,EPCURB-4.  EXPCHK-40. 

AIRLINE  LTN6S»4,EPCUR3*2. 

AIRLINE  LlMfiS»S.EPCURB«a.  EXPCHK-9B, 

AIRLINE  LI;!£S«6.EPCUR9»9, 

AIRLINE  L:N£3»T,E?CUaa»a,  SXPCHK-23, 

AIRLINE  LIfieS«B.«PCUR9»9.  EXPCHK-AO, 

AIRLINE  LINSS-'i.EPCyRSaS,  SXPCMK«40, 

AIRLINE  LINE  Sat  0  ,  £PC*JR8«3 , 

AIRLINE  H.'JESa1l.fiPCUR8a8. 

AIRLINE  LINE Sa  1 2 .  E PC'JRBaJ ,  EXPCHK-40 . 

AIRLINE  L:NCSai3,CPCJSEa5. 

AIRLINE  Li;iEJ-14.EPC!JRaa6. 

AIRLINE  LlNEsalS.EPCUSSaJ. 

• 

m 

•  ticketing  a  chbcxxn 

a 

TtCXETSSCHECXIN  PACNOal,  XT  *3097 , 2849,  POINTal,  *  I R LIN-3 , 

T ICXETS4CHEC  KIN  TAC.V0»2 .  XY»3147.  SS41  .  PCINTaJ,  AiRLIN-8, 

TICXETS4CHECKIN  PACXC-3.  XYa3187 . 2853,  PCINTaS,  »IRLINa7, 


AGENTS- 1 4 
AGENTS- 1  , 
AGENTSaA. 
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ticxetsscheckin  facno«4.  xY.3t54.2e48.  point. 4,  airlin*h,  agent$«3, 

TICKETS3CHECKIN  FACNO-5,  4Y-3208.  2875.  P0INT.5,  AIRLIN-8.  AGCNTS-8, 

TICKETSSCHECH1N  PACNC-8.  47*321 9. 2881 .  POINT *8 ,  AIRLIN*8.  AGENTS-2. 

TICKETS8CHECKIN  FACNC-7,  47*3264,2944.  POINT-7,  AIRLIN-9,  AGENT$»4 , 

T-XCXET5SCHBCKIN  FACNO*0.  47*3269, 2988,  POINT-8,  AIRLIN-3 .  AGENTS-7 , 

TICXETS8CHECKIN  FACNO-9.  47*3289. 3084,  POrNT.9,  AIRLIN*10.  AGENTS»22, 

TtCWTSACNECKIN  FACN0-10,  47*3241 .3X84.  POINT-10,  AlRLIN-4,  AGENTS-8, 

T1CXETS4CHECKXN  FACNO-11.  XY-3147. 3212,  POINT* 11 .  AIRLIH-1 ,  AGENTS* 14, 

T I CXETS4CMSC KIN  FACNO-12.  POINT-10,  AIRLIN-12,  ACENTS-23, 

TXCXETS4CHECKIN  FACNO-13.  POINT-7,  AIRLIN-13,  AGENTSaB, 

TICXETSACMECKIN  FACNO-14,  »01NT*2.  AIRLIN-14,  AGENTSaE , 

TICXCTS4CHSCXXN  P ACNO* 1 9 .  POINT* t a ,  AIRLIN-lS,  AGENTS*3 , 

a 

•  SECURITY 

a 

SECURITY  FACNO-i,  POINT*13,  47*3054,3258.  AGENT S* 1 . 

SECURITY  ?ACNO*2.  POINT* 14,  47-3197,3281.  AG£NT5*2 , 

SECURITY  FACflO. 3,  FQINTatS.  47*3282,3159.  AGENTS*  1  . 

SECURITY  FACr.'0*4,  POINT*  18,  47*3307,3038.  AGENTS*  1  , 

SECURITY  FACN0.5,  POINT*t7,  47*3282.2903.  AGENTS* 1 , 

SECURITY  FACNO»e,  POINT* 18.  47*3198 .2850.  AGENTS*2. 

SECURITY  FACNOaT,  PQINT*19,  XY.30E2 ,27»3,  AGENT S* 1 . 


*  SAG  CLAIM 
a 

BAGCLAIM  FACMCal, 
BAGCLAIM  FACf!0»2, 
BAGCLAIM  FACN0.3, 
BAGCLAIM  FACNOaA, 
BAGCLAIM  FACNO*9. 
BAGCLAIM  FACMO«3, 
BAGCLAIM  FACrOmT, 
3AGCLAIM  FACNO-O, 
BAGCLAIM  rACNCO. 
SACCLA/H  ?ACK3*I3, 

□acclaim  fac;:o*ii, 
BAGCLAIM  ?ac::g«i2. 
BAGCLAIM  FACUC*13. 
BAGCLAIM  FACNC  M4, 
BAGCLAIM  r ACKQ*1 S , 
BAGCLAIM  FACNOatB, 
BAGCLAIM  ? ACMQ-1 7 , 
a 

•  RENT  A  CAR 
« 

RENTACAR  FACNQal , 
RENTACAR  FACNO-2. 
RENTACAR  FACNO-3. 
RENTACAR  FACf!0»4. 
RENTACAR  FACWOaS, 


POINT. 20,  47*3122 ,2880.  NQEPLC«S, 
POINT »2f .  47*3181 ,2881.  N3EPLC-5, 
POJNT*20,  N0EPLC*S. 
POINT. 24.  47*3220,2918.  N0EPLC*S. 
POINT. 24,  N0EPLC*4, 
PCINT.23,  47*2228.2932.  NCEPLC*4, 
POINT *28,  47*3242,2987.  N0EPLC«4. 
POINT.27.  47*3249.3010.  N0SPLC*4. 
POINT* 28.  47*3222  >3143.  NOEPLC-3. 
POINT *29,  47*3203 ,3187 .  M9EPLC-3. 
PCINT.30,  47*3194, 31T4.  NOEPLC-2. 
POINT .31 ,  47.3183,3130,  NOEPLC-3. 
PCINT.33.  47*3148.3159.  N9EPLC*3 , 
POINT.33,  NOEPLC-2. 
POINT. 33,  NOEPLC-1 , 
POINT.33,  NOEPLC.1, 
POINT. 2E.  N0E.*LC»3. 


POINT. 36,  47*3194,3181,  AGENCY a  I ,  AGENTS* 2,  NPARKL*8. 
POINT. 37,  47*3233.2982.  AGENCY. 2,  AGENTS-2.  NPARKL*«. 
POINT. 38,  47*31 1  I ,2888.  AGENCY. 3,  AGENTS-2.  NPARKL-8. 
POINT. 38,  AGENC7«4,  AGENTS-2,  NPARKL-8. 
PCINT.38,  AGENCY. S,  AGENTS* 2.  NPARKL*8. 


IMMIGRATION  FACNC.1 .POINT. 39. X7.3285, 3053,  AGENTS* 1 8, NCUST* 1 , 
CUSTOMS  FACN0*1 .POINT. 38.  AGENTS* 1 O.NOEPLC-3, 


PARKING  FACNO*1,  POINT. 42,  47*3148.2030.  AGENTS-2. 
PARKING  FACNO-2,  P0INT.43,  47*3088.2957,  AG*NTS*2, 
PARKING  FACNO-3.  POINT. 44,  47.1068,3109,  4GENTS*2. 
PARKING  FACNO-4,  P01NT.49,  X7.2987.2SS7,  AOEMTS-2. 
PARKING  FACNC-8.  P01NT.4R,  47*2987,3109.  AGENTS*4, 
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PARKING  PACNO«e,  PQXNT-47,  XY*2920 ,2926,  AGENTS* 2 


ENPLCURB 

PACNO«4 , 

POINT 

4B. 

XY.3070 ,3209. 

SI28a37, 

ENRLCUR8 

PACNO-2, 

POINT 

49. 

XY.3133 ,3203. 

SIZE* 18, 

ENPLCURB 

PACNO«3, 

POINT 

50. 

XY-3223.3111 . 

SIZEatO. 

ENPLCURB 

PACNOaA, 

POINT 

St, 

XY >3225. 2983. 

SIZE1 10, 18 

ENPLCURB 

PACNO-S, 

POINT 

32. 

XY»3150 .2889, 

SIZEatO, 18 

ENPLCURB 

FAC NO-8, 

POINT 

S3. 

XY*3082 .2871 , 

SIZE*20, 

OEPLCURB 

PACNOal . 

POINT 

94 , 

XY>3072 .3204, 

SIZE*40 , 

OEPLCURB 

PACNO-2, 

POINT 

SB. 

XY«3141 ,3199, 

SIZE>20, 

OEPLCURB 

PACNG>3' 

POINT 

SB, 

XY«3227 ,3101 . 

SIZE«30. 

OEPLCURB 

PAcriO«4, 

POINT 

57, 

XY>3227 ,2968, 

SIZE«30 , 

OEPLCURB 

PACt.’OaS. 

SO  I  NT 

58, 

XY*31 81 .2900, 

SIZE*20 , 

OEPLCURB 

PACNO-8. 

POINT 

59, 

XYs3081 ,2879, 

SIZE«30 , 

ENTRANCE 

PACNO«1 , 

POINT 

48. 

ENTRANCE 

FACNO-2, 

POINT 

49. 

ENTRANCE 

PACf:0-3. 

POINT 

SO. 

ENTRANCE 

PACNO-4, 

POINT 

51 . 

ENTRANCE 

PACNO-3. 

POINT 

32, 

ENTRANCE 

PACNOaB. 

POINT 

S3. 

ENTRANCE 

rACN0«7, 

POINT 

48. 

entrance 

PACNOaB, 

POINT 

49, 

entrance 

FAC NO-9, 

POINT 

50, 

entrance 

PACNOal 0, 

POINT 

31. 

entrance 

PACNOal t , 

POINT 

52, 

entrance 

PACNO-ia, 

POINT 

33. 

m 


SATE 

PACNOal . 

POXN7 

•80. 

XT >3388.3024. 

NSECURal , 

AGENTS.2. 

GATE 

FACNO-2.3,4. 

POINT 

•81 . 

XYa3 12 1,3025. 

NSECURal , 

AGENTS-2 ,2.2, 

SATE 

PACNOaB .8, 

POINT 

•82. 

XVa3 109, 3072. 

NSECURat . 

AGENTS-2. 2. 

GATE 

pac:;o«7  . 

POINT 

•83. 

XY -3408, 3053. 

NSECURal . 

AGENTS>2. 

GATE 

FACNC9.9. 

POINT 

•84. 

X7  >3278 . 3205 , 

NSSCUR-2 , 

AGENTS. 2. 2. 

GATS 

PACNOal 0.11, 

POINT 

•88. 

XT-331 1,3223. 

NSECUR-2 . 

AGENTS-2 .2. 

GATE 

PACNOal 2. 13. 

POINT 

•88, 

XY >3393, 3254. 

NSECUR-2. 

AGENTS.2,2, 

GATE 

PACN0»t4.1S. 

POINT 

•87, 

XT -3435. 3278. 

N5ECUR-2. 

AGENTS. 2. 2. 

GATE 

PACNOat  8, 

POINT 

•88, 

XY-3481 .3288. 

NSECUR-2. 

AGENTS.2, 

GATE 

PACNOal  7. 

POINT 

•89. 

XT •3445.3297. 

NSECUR-2 . 

AGEN  TS»2 . 

GATE 

FAGIOata.IB. 

POINT 

■70. 

XT>3487 ,3299, 

NSECUR-2 • 

AGENTS.2,2. 

GATE 

PACnO«20. 

POINT 

•  71  . 

XY«3199.3339. 

flSECUR-3 , 

AGENTS-2, 

GATE 

PAC1U]a21  .NtSMIal  , 

POINT 

•71, 

NSECUR-3. 

AGENTS-2. 

GATE 

PPCNO*22.N IEEJ I  >  1  , 

POINT 

•72. 

XY.3004.3427, 

NSECUR-4, 

AGENTS«2. 

GATE 

PACN3*23, 

POINT 

•72. 

NSECUR-4, 

AGENTS.2 . 

GATE 

P  AC;JO>2  a .  28 .  N I MMI  a( 

.PQlNi 

■T3. 

XY.3004.3447. 

NSECUR-4, 

AGENTS-2. 2. 

GATE 

PACNOa28.27 ,N  IBM  1-1 

.POINT 

•74, 

XY.3007,3538, 

NSECUR-4 , 

AGENTS- 2, 2. 

GATE 

PACIO>28. 

POINT 

•79, 

XY.3038.3545. 

NSECUR-4. 

AGENTS-2, 

GATE 

PACNO>29«NIC9ll  *1  . 

POINT 

•  78, 

XY.2969.3346, 

NS£CURa4, 

AGENTS«2. 

GATE 

FACKJ.30, 

POINT 

•77, 

XY-3042.3S48, 

NSECUR-4, 

AGENTS.2. 

GATE 

PACN0*3  1  .NIC28I  al  , 

POINT 

•  78. 

XY. 2958. 3557. 

NSECUR-4. 

AGENTS. 2 , 

GATE 

PAQ40.32.33. 

POINT 

•79. 

XYa3023,3553. 

NSECUR-4. 

AGENTS-2. 2. 

GATE 

ptcNOan«.3S.N;,wi«t 

.POINT 

>80. 

XT-308 1 .3817. 

NSECURs4. 

AGENTS- 2. 2. 

GATE 

FAC43-33 . 37,38. 

POINT 

■  81 . 

XY-2399 , 3845 . 

NSEC'JRa4,N rsMI-l .  AGENTS >2 ,2 

GATE 

PACNQa39.40. 

POINT 

>82. 

XY-3094.3817. 

NSECUR.4, 

AGENTS. 2. 2. 

GATE 

PACNOaAt  .42.NIIWIa1 

.POINT 

•  83. 

XY-3156.3817. 

NSICUR-4, 

AGENTS-2, 2. 

GATE 

PACNOaa 3. 44, 

POINT 

•  83. 

NSECURa4, 

AGENTS-2. 2. 

SATE 

PACI0«4  9,4B. 

POINT 

•  84. 

XY-2893.3313. 

NSECURaS . 

AGENTS.2. 2. 

SATE 

PAC!Oa47,48. 

POINT 

■88. 

XY -2868. 3353. 

NSECUR-3 , 

AGENTS-2. 2. 

GATE 

PAC4C>49. 

POINT 

•88, 

XY >2838. 3362, 

NSECUR-3. 

AGENTS-2. 

GATE 

PACKJaBO. 

POINT 

•87, 

XY >2849, 3420. 

NSECURaS. 

AGENTS.2, 

GATE 

PACNQ.S) .92, 

POINT  »88. 

XV-281 7.3491 , 

NSECUR-S, 

AGENTS-2 ,2. 

GATE 

PACN0.S3.S4, 

POlNr.89, 

XY-2777.349S, 

NSECUR-S. 

AGENTS-2 ,2, 

GATE 

FACM0.33, 

POINT. 90, 

XT. 2760, 391 1 , 

NSCCUR-9. 

AGENTS-2. 

GATE 

PACNO.S8.97.98. 

POINT* 9)  . 

XV-2712.3491  , 

NSECUR-S. 

AGENTS-2. 2. 2. 

GATE 

FACNO.39.80, 81 , 

P0INT>92, 

XV. 2806, 3202. 

NSECUR-6, 

AGENTS-2. 2.2. 

GATE 

FACNO.82.63.84, 

POINT* 93, 

XY-27S7 , 32)9, 

NSECUR-6 , 

AGENTS-2, 2, 2, 

GATE 

FACN0.8S, 88, 

POINT-94, 

XY. 2726, 3297 , 

NSECUR-6. 

AGENTS-2. 2. 

GATE 

FACNO.67,68,89. 

POINT-99, 

XY-2633,3289, 

NSECUR-6, 

AGENTS-2. 2. 2. 

GATE 

PACN0.7O , 

POINT-98, 

XY. 281 0.3310, 

NSECUR-6. 

AGENTS-2 . 

GATE 

PACNO-71 .NIMMI.) , 

POINT -98. 

NSECUR-8. 

AGENTS-2. 

GATE 

FACN0.72, 

POINT-98. 

NSECUR-6. 

AGENTS-2. 

GATE 

FACH0-T3.74, 

POINT-97. 

XY.2S82.3320, 

NSSCUR-6. 

AGENTS-2. 2. 

GATE 

FACraJ.7S.78, 

POINT-98, 

XY. 2360, 3331  . 

NSECUR-6, 

AGENTS-2. 2. 

GATE 

FACr«J.77.78, 

POINT-99. 

XY.2772.308S, 

NSECUR-7, 

AGENTS-2. 2. 

GATE 

FACN0.79 . 80 , 

POINT-tOO, 

XY. 2879. 3082, 

NSeCUR-7. 

AGENTS-2. 2. 

GATE 

FACKJ.8)  .32, 

POINT-IO) . 

XY.284) ,3064, 

NSECUR-7 , 

AGENTS-2. 2. 

GATE 

FACriQ.83.84, 

POINT-102, 

XY.2996,3082, 

NSeCUR-7, 

AGENTS-2, 2. 

GATE 

FACt 10.83. 

POINT-103. 

XY. 2944, 3033, 

NSECUR-7, 

AGENTS-2. 

GATE 

FACiO-88. 87,88. 

POINT-104. 

XY.2320 , 3063 . 

NSECUR-7, 

AGENTS-2. 2. 2. 

GATE 

FACN0.89.S0.9) .93. 

POINT-109. 

XY-2483 . 3081 , 

NSECUR-7, 

AGENTS-2. 2. 2. 2 

GATE 

PACMO-93. 

POlNT-IOe. 

XY. 3248, 3483, 

NSECUR-3 , 

AGENTS-2. 

GATE 

FACNQ.94,99, 

POINT-107, 

XY. 3289, 3932. 

NSECUR-3. 

AGENTS-2. 2. 

GATE 

FACNO.98, 

POIN7-107, 

NSECUR-3. 

AGENTS-2 . 

GATE 

FACN0.97 , 

POINT-107, 

NSECUR-3 , 

AGENTS-2, 

GATE 

FACNO.98.  NU9II.1. 

POINT-108, 

XY.2890.3030. 

NSECUR-7, 

AGENTS-2 , 

GATE 

FACNJ.S9 ,NI3MI. t , 

POINT-109. 

XY.2960 . 3030 . 

NSECUR-4, 

AGENTS-2, 

GATE 

FACT-'O*  1  00 , 

POINT-91 , 

NSECUR.S, 

AGENTS-2, 

GATE 

FAC10.  I  01 , 

POINT -107. 

NSECUR-3, 

AGENTS-2, 

GATE 

FACNQ.1 02, 

POINT-107. 

NSECUR.3, 

AGENTS-2. 

GATE 

FACNO* 1 03 « 1 04 . 

POINT-91 . 

NSECUR-3, 

AGENTS- 2. 2, 

GATE 

FACNQ.1 09. NIMMI*), 

POINT-107. 

NSECUR-3. 

AGENTS-2. 

« 

•  EXPRESS  CHECKIN 

• 

CHECKIN  PACNO-1,  POINT.)  .  AlRLIN-2,  AGENTS. 2 , 

CHECKIN  FAC NO* 2,  POINT. 2.  AIRLINES.  AGENTS.) , 

CHECKIN  FACNO-3,  POINT.3,  AIRLIN-7,  AGENTS. 3 • 

CHECKIN  i*  AC  NO* 6 ,  POINT. 6t  AIRLIN-8,  ACENTS-2. 

CHECKIN  FACNO-7,  POINT. 7.  AIRHN-9.  AGENTS.3 . 

CHECKIN  FACNO-8.  POINT.S,  AIRi.IN-3,  AGENTS. 7, 

CHECKIN  PACK0.1).  POINT. 12.  AIRLIN.t.  AGENTS* 10.  XV.3n4.3322, 

CHECKIN  rACNC.12,  POINT. )C,  AIRLIN-12. AGENTS-3. 

. 

TRANSFER  AOO.lSO.OELETE-30. 

. 

OEPT  PLTTIO-OOl.AC-9.  PAX.)  00,  TPAX-1 00, AXRLIN-1 0 ,  TIME**  230,  GATE.29.  INT.1  , 

. 

OEPT  PLTKQ-44S. AC«747, PAX. 171 .TPAX-33.AIRLIN-1 0. TIME- 1340. 3ATE-41 .INT-1 , 

OEPT  FLTNO«S03.AC*T07,PAX.)20,  TPAX-26.  AIRLIN.)  0 ,  TIS)E.)4S0  ,GATE«2S,  INT.)  . 

« 

OEPT  PLTNO.300.AC* 727,PAX.)S3, TPAX.) S3, AIRLIN.) 3, TIME. 1300 ,GATE«99. INT.) . 

. 

OEPT  7LTNO.C33.AC.737.PAX.)  10.  TPAX.O  ■  AIRLIN.1 4 .  TINE* ) 330 . OATE-37 ,  INT. )  , 

OEPT  FLTNJ.3S) , AC. 737 , PAX.EO,  TPAX.O,  AIRLIN.) 4 , TINE* t 449 .QATI«34,INT.) . 

. 

OEPT  PLTH0.9T3.AC.)) .  PAX. 290 . TPAX.7  ,  AIRLIN.9,  TINE. 1 330, 0ATE.71 , INT.) . 

OEPT  PLTNQ.933. AC.747 , PAX. 303 . TPAX«37.AXRLIN«9,  TIME. 1 41 0 . GATE.71 . INT.) . 

. 

OEPT  FLTN0.91) ,AC«9.  PAX. 02.  TPAX.O,  AIRLIN>)2. TTME*) 90) ,  QATS«)09. INT. I , 

. 
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DIPT  PLTNQ-924, AC-9,  PAX-54,  TPAX-0  ,  AIRUlN-1 2 , T IME- 1 SOO ,  GATE-21,  INT-1 , 

DIPT  PUTNO-931 .AC-9,  PAX. 63,  TPAX-O.  AIRUIN- 1 A . T IMS. 1 449 .  GATE-42,  INT-1, 

DIPT  PUTNO-931 , AC-727 , PAX-1 18, TPAX-0  ,  AIRUIN-12, T IME* 1 450 .  OATe-38.  INTal, 

DEPT  PLTNCa9«1 ,AC»9.  PAXa79,  TPAXaO,  AIRUlN-14. TIME.1 400 ,  OAT*. 99,  INTal, 

OEPT  Pl.TN0a9TI.ACa9,  PAXa9«,  TPAXaO.  AIRUIN-12 . TINE. 1 449,  QATEa33 ,  INTal, 

OEPT  PUTN0.981.AC-*.  PAX. 99.  TPAXaO,  AIRUIN-12. TINEal349,  QATEa3S,  INTal, 

OEPT  Pt.TNQa9a3.ACa9.  PAXsTI ,  TPAXaO,  AIRUlN-1 2. TIME- 1400,  0ATE*39  •  INTal, 

a 

OEPT  PUTN0aa93.ACa73T.PAX.l91 , TPAX-47 . AIRUIN-1 1 .TIME-lSQO  .(lATE-TE. 

OEPT  PUTN0.497 , AC>737 , PAX. 1 37 , TPAXa7 ,  AIRUlN-1 1 , T IME-1 330 . GATE-78, 
a 

OEPT  PLTN0a3t9.ACa9.  PAX. 99.  TPAXa7,  AIRUIN.9.  T IME- 1 241 , GATE-73, 

OEPT  PUTNO-331 , AC-9.  PAX. 94.  TPAX-70 , AIRUlN-9,  T IMEat 349. GATE.79 , 

OEPT  PUTN0a419,AC«9.  PAX.68,  TPAX.43 . AIRLIN-9 .  TIME. 1 495, GATE.79, 

OEPT  PUTnO-709 . —Ca *0,  PAX. 31 8. TPAXal 3. AlRUlN-8.  T IME. 1 300 . GATE-87 . 

OEPT  PLTN0.27,  ACa 10,  PAX. 1 87. TPAX.S .  AIRUlNag,  TIME. I  340. GATE-oS, 

OEPT  PLTNG.731 .AC. 10.  PAX. 308 . TPAX-2  .  AIRLIN-8.  T f ME* 1 443 , GATE. 72 . 

OEPT  PUTNO-731  .AC-727, PAX.  11  3.  TPAXal  8, AIRUlNag.  TIKE-1 3l3,GATE«8S, 

OEPT  PUTNa-332. AC-727. PAXatOO, TPAXaO.  AIRUXN-8,  TIME- 1 230 .GATE-85. 

a 

OEPT  PUTNOa tog. ACa 727, PAX a 99,  TPAXaO.  AIRUIN-3,  TIME.l210,GATE.39, 

OEPT  PUTHa.82,  AC.T27,PAX.11 1 . TPAXaO,  AIRUIN-3.  TtMCal3l5.QATEa92. 

OEPT  PUTNO-43.  AC. 737. PAX- 148, TPAXaO,  AIRUlNag,  T IMS- 1 230 .GATE-94, 

OEPT  PUTH0.138.ACa 10.  PAX. 138 . TPAXaO  ,  AIRUlNa3,  T IKE-1 339 .GATE-99 . 

OEPT  PUTfiOa27,  AC-10.  PAX-31 3 . TPAXaO .  AIRUIN-3,  TIME- 1 340 .GATE-90 . 

OEPT  PUTNO-72.  AC- 727. PAX -8 1 ,  TPAXaO,  AIRUIN-3.  TIME- 1 420, GATEa48, 
a 

OEPT  PLTNO-1  94. AC-300. PAX-200.TPAX-1 34. AIRUIN-1 .  TIME.1 138. GATE-2. 

OEPT  PUTMO-338. AC-107, PAX-28.  TPAX-8,  AIRLIN-1.  TIME-1 140, GATE-94. 

OEPT  Puria-n3,  AC- 1 07,  PAX  - 109.  r  PAX-8.  AIRLlNal,  TIME-1200. GATE-9, 

OEPT  FLTNO-78.  ACa 1 37, PAX-1 23. TPAX-24.  AIRLlNal,  TIME- 1 200 . GATE-1 1 . 

OEPT  FI.TNa.338, AC-9.  PAX-1 19.  TPAX-24.  AIRLIN-1.  TIME-1229, GATE-8. 

OEPT  PLTMa^J^U.AC-SeS.PAX.IOA.TPAX-T,  AIRLIN-1.  TIME- 1 207. GATE-1 4. 

OEPT  PLTIJCwGGO.  AC-107,  PAX -94,  TPAX-10.  AIRLIN-1.  TIME-1210. GATE-13. 

OEPT  PUTIH. 894, AC-0.  PAX-87 ,  TPAX-7  .  AIRLIN-1,  TIME-1210, GATE-9. 

OEPT  PUTMC.1S9, AC-137, PAX-128. TPAX-35.  AI8VIN-1 .  TIME- 1212. GATE-1 , 

CEPT  PLT?n.3C3, AC-253. PAX-1T1  .TPAX-3T.  AIRLIN-1.  TIME-1290. GATE-8, 

OEPT  PLTMO»3 1 ,  AC-  1 07 , PAX- 1 04 , TPAX-4 1  ,  AIRLIN-1.  TIME-1340, GATE-94. 

OFPT  PLTflO.:21  .ACa107.PAX.83.  TPAX-94.  AIRLIN-1,  TIME- 1 229 .GATE-1 2. 

OEPT  FLTrO.42.  AC- 1 37 , PAXa ' 37 . TPAX-24 ,  AIRLIN-1.  TIME-1 243 .GATE-t 9. 

OEPT'  PLTMC.1  82,  AC-268,  PAX-194,  TPAX-31  .  AIRLIN-1,  TIME- >249. GATE-4, 

OEPT  PLTNO-13.  AC-107, PAX-101 . TPAX-21 .  AIRLIN-1.  TIME- 1 300 .GATE-10. 

OEPT  PLTN0-72G.AS-9.  PAX-89.  TPAX-9.  AIRLIN-1.  T IME- 1 31 9. GATE-1 2. 

OEPT  PLTIIO-I  7g. AC-107, PAX-82.  TPAX-40.  AIRLIN-1.  TIME- 1 320 . GATE-1 1 . 

OEPT  PLTMOal 74, AC-9.  PAX-98.  TPAX-1 1  .  AIRLIN-1 ,  TIME-1329. GATE-13. 

OEPT  PLTH0.337, AC-233. PAX-288. TPAX.1 38. AIRLIN-1 .  TIME-1339. GATE-2. 

OEPT  PLTN0-9S3.AC-2G8, PAX-211 .TPAX-1 09. AIRLIN-1 ,  TIME- 1 349. GATE-t , 

OEPT  PUTNQ-9S3 . AC- 1 07 , PAX *91 ,  TPAX-9*.  AIRLIN-1.  T IME- 1 419 .GATE-19. 

OEPT  PUTMO-g.  AC-137, PAX. 123. TPAX-9.  AIRUIN-1,  TIME-1390. GATE-18. 

OEPT  PLTNO-1 81 .AC-288, PAX-383. TPAXal 94, AIRLIN-1 ,  TIME -1399. GATE-9. 

OEPT  PLTN0.898.AC-9,  PAX>88,  TPAX-1 9.  AIRLIN-1.  TIME- 1 344 . GATE-9. 

OEPT  PU7IIC-1  92,  AC  -  i  37  ,?AX«44 ,  TPAX-3*.  AIRLIN-1,  TIME*  1 390 .GATE-4, 

OEPT  PLTH3-20.  A 283, PAX. 1 32 . TPAX-21 .  AIRLlNal.  TIME. 1400. GATE-17. 

OEPT  PLTN0.328.ACa9,  PAX-92,  TPAX.  1  9.  AIRLIN-1  ,  71148*144?. GATE-12. 

OEPT  FL7NQ.22.  AC- 1 0T, PAX-38,  TPAX-1 0,  AIRLIN-1,  TIME* 1 900 , GATE-1 4. 

. 

OEPT  PUTNOa 1 03, AC- 727, PAX. 1 22, TPAX-I O.AtRLiN-2,  T IME- 1 201 .GATE-94 . 

OEPT  PUTNO.894.AC-9.  PAX-90,  TPAX-0 .  AIRUIN-2,  T IME- 1  229 .GATE-93. 

OEPT  PUTNQ.742.AC-*.  PAX-97,  TPAX-O,  AIRUIN-2,  TIME-1241 .GATE-98, 

OEPT  PUTND-9S2. AC-9,  PAX-149, TPAX-J4 . AIRUIN-3,  T IMS- 1 300 , GATE-84 , 

OEPT  PUTNO-388, AC-727, PAX-120. TPAX-1 2. AIRUiN-2.  TIME- 1 300, GATI-9fl, 
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DEPT  FLTNO-S  52 • AC- 727 , PAX- 1 25 , TPAX-6 ,  AIRLIN-2,  TIME-1 310,GATE-8t . 

SEPT  FLTN0-3S4, AC* 727, PAX. 1 34 , TPAX-O  ,  AIRLIN-2,  T IME- 1 31 5 . GATE-82 . 

OEPT  PI.TNO-l22.ACan  .  PAX.264.TPAX-72, AIRLIN-2.  T IMS- 1 313, GATE-92, 

OEPT  FLTNO-318.  AC-727,  PAX*  !20,  TPAX-O  ,  AIRLtN«2.  T  (ME- 1 33S  .GATE-00  , 

OEPT  PLTNO-1 36, AC-11 .  PAX. 21 1 , TPAX-SS, AIRLIN-2 ,  TIME-1 340,0ATE-91 , 

OEPT  PLTNG- 130 .AC-11,  PAX. ST,  TPAX-O,  AIRLIN-2,  TtiAE-l420.SATE.89, 

OEPT  PLTNC-838.AC-9,  PAX. 94.  TPAX-O.  AIRLIN-2,  T IME- I 449.QATE-86, 

• 

OEPT  FLTNO-987 , AC- 1 0 ,  PAX-103, TPAXa22.AXRt.XN-8,  TtME«l32S.SATE-72. 

• 

OEPT  PLTNO-72.  AC-727. PAX-78.  TPAX-O.  AIRLIN-4,  TIME-1230, CATE-99, 

OEPT  FLTMQ-9 09 , AC. 8 ,  PAX-1 1 8 , TPAX-O  .  AIRLIN-4,  T IME- 1 346 , SA T E-93 , 

OEPT  PLTN0.1 52, AC- 727, PAX. 62,  TPAX-O,  AIRLIN-4,  T IME. 1 405, GATE-96, 

OEPT  PLTM0-3E2.AC.727, PAX. 66,  TPAX-O.  AIRLIN-4,  TIME- 1430, GATE-97, 

OEPT  PLTNO-2E8, AC-727. PAX.73,  TPAX-O,  AIRLIN-4,  TIME-1  515, GATE-98 . 

. 

OEPT  PLTN0-912.AC-9,  PAX-54,  TPAX-O,  / IRLIN-15 . TIME-1 302,  GATE-20, 

OEPT  PLTNO-921 ,AC»9.  PAX-62,  TPAX-O,  AIRLIN-tS, TIME-1 140,  GATE-20. 

OEPT  PLTNO-922, AC-9.  PAX-83,  TPAX-O.  AIRLIN-1S,riME-l20S,  GATE-102, 

OEPT  FLTMn-923,AC-9.  PAX-83,  TPAX-O,  AIRLlN-tS . T IME-1 425 ,  GATE-102, 

• 

ARRV  PLTNO-800 , AC- 1 1 ,  PAX-71,  TPAX-2S, AIRLIN-13 , T IME-1 322. BAG-1 7, GATE-29 ,  INT-1 , 
ARRV  PLTNO-442, AC-747, PAX-405. TPAX-31 , AIRLIN.1 0. T IME- 1 222 , BAG-8, GATE-41 , INT-1 , 
ARRV  PLTHQ-436, AC- 707, PAX-146. TPAX-34 , AIRLIN-10 . TIME-1201 .BAG-8, GATE-26. INT-1 , 
ARRV  PLTNO-5Sa,AC-707,PAX-147, TPAX-42. AIRLIN-10. TIME-1 152. 8AG-8. GATE-25. INT-1 , 
ARRV  PLTNO-304.AC-707. PAX-146. TPAX-26.AIRLIN-10. TIME-1435, 8AG-8, GATE-27, INT-1  . 

• 

ARRV  FLTNO-301 . AC- 727 .PAX.1S3, TPAX-1 S2.AIRLIN-12 , TIME-1 «38, BAG-17 .GATE-99. INT-1 , 
ARRV  PLTNO-9 79, AC* 9.  PAX-63,  TPAX-12,  AIRLIN-13 . TIME- 1 405. GATE-41 . BAG- 1 7. INT-1 , 

ARRV  FLTNC-3S4. AC-737,  PAX-1  IS. TPAX-O .  AIRLIN-14, TIME-1245, GATE-37. BAG-1 T, INT-1 , 
ARRV  FLTt'.S.SSO, AC-737, PAX.86,  TPAX-O.  AIRLIN-1  A,  TIME.  1345,  GATE-34.  BAG-1  7.  INT-1  . 
« 

ARRV  FLTf IQ- g  1 0 , AC-  1 1 ,  PAX. 271  .  TPAX-1  5,  AIRLIN-9, TIME- 1 1 1 4, GATE-71  ,  BAG-6, 

ARRV  PLTNO-9 30 , AC- 747, PAX. 365 , TPAX-60 ,  AIRLIN-9 . TIME- 1 241 , GATE-71 ,  BAG-6, 

ARRV  FLTI‘0-9 12. AC- 11,  PAX-267 . TPAX-1 0 ,  AIRLIN-9, TIME-1  442. GATE-71  ,  BAG-6, 

• 

ARRV  FLTN0-900.INT.1 .PAX-92,  TPAX-O.  AIRLIN-1 4. TIME- 1 320 , SAG- 17. GATE-42 .  AC-9, 
ARRV  FLTM0-0E6, INT-1 , PAX. 128. TPAX-O.  AIRLIN-1 2. T IME- 1 «25 . BAG-17 .GATE-31 ,  AC-727, 
ARRV  FLTMO-030, INT-1 .PAX-186 , TPAX-O.  AIRLIN-1 2, T IME-1 433 , BAG-17 .GATE-24 ,  AC-727, 
ARRV  FLTN0.302, INT-1 .PAX. 128, TPAX-O.  AIRLIN-1 2 , T IME- 1 330 , 3AG-1 7. GATE-38 ,  AC-727, 
ARRV  FLTM0-620, INT-1 .PAX-101 .TPAX-O,  AIRLIN. 1 4 , T IME- 1 1 1 8. SAG- 1 7. GATE-38 ,  AC-727, 
ARRV  FLTNO-624. INT-1, PAX-101, TPAX-O,  AIRLIN- 1 4, T IME- 1 300 , BAG- 17 , GATE-38 .  AC-727, 
ARRV  FLTNO-3 10, INT-1 .PAX-77.  TPAX-O.  AIRLIN-1 2 . T IME- 1 258, SAG- 17 .GATE-22 .  AC-9, 
ARRV  FLTM0-R20, INT-1 .PAX- 200, TPAX-O,  AIRLIN-1 2 . T IME> 1 240 . SAG* 17. GATE-25 ,  AC-8. 
ARRV  FLTM0-822.INT.1, PAX. 136, TPAX-O,  AIRLIN. 1 2. T IME- 1 1 40 . SAG- 1 7 ,GAT E-31 .  AC-8, 
ARRV  FLTNC.023. INT-1 .PAX-100, T»AX-0,  AIRLIN-9,  T IME- 1 205 , BAG- 1 7. GATE-71 ,  AC-9. 
ARRV  FLT11Q.4 10,  INT-1  . PAX-TQO , TPAX-O ,  AIRLIN-14, TtME-1 21 0, SAG-17 , GATE-35 .  AC-8, 
ARRV  FLTNG-400. INT-1. PAX.100, TPAX-O,  AIRLIN.12, TIME-1235, BAG-17, GATE-24, AC-9. 
ARRV  FLTNO-1 CO. INT-1 , PAX. 106, TPAX-O.  AIRLIN- 12. TIME-1 340. SAG- I 7. GATE-26 .  AC-727, 
ARRV  FLTNG-101 .INT-1 .PAX-159. TPAX-O.  AIRLIN-1 2. T IMS- 1 3*0, SAQ-IT, CATE-29 .  AC-727. 
• 

ARRV  FLTNQ.21S.AC.9.  PAX. 78,  TPAX.1 6, A I RL IN-6,  TIME- 1 223 , BAG-2 . OATE-75 . 

ARRV  PLTM3-221 ,AC-9.  PAX. 63,  TPAX.S ,  AIRLIN-9,  T IME- I  321 , SAG-2, GATE-75 , 

ARRV  FLTMa.211.AC-9.  PAX-80,  TPAX-4,  AIRLIN- 5.  T IME- 1 624, SAG-2. GATE-75 . 

• 

ARRV  FLTNQ-26.  AC.10,  PAX-236, TPAX41 2, AIRLIN-6,  TIME-1302. BAG-4, GATF-67, 

ARRV  FLTN0-700, AC. 10,  PAX.23S. TPAX-9  ,  AIRLIN-6,  T IME-1 305. BAG-4. SATE-69 . 

ARRV  FLTNC-710. AC« 727, PAX-129. TPAX-21  .AIRLIN-6.  TIME-1313. 840-4, GATE-65. 

ARRV  FLTNO- 7 20 , AC- 1 0 ,  PAX-221 . TPAX-28, AIRLIN-6,  TIME-1 344, SAG-4, CATE-72. 

ARRV  FLr»«750, AC-727. PAX. 1 23, TPAX-24. AERLIN-6.  TIME-1 358, SAG-4, CATE-67 , 
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A8RV  PLTNO-722. AC-727, PAX-123, TPAX-9 ,  AIRLlN-8.  T  1ME-  I 444 ,  BAG- A ,  GATE-69 . 
ARRV  PtTNO-atl.AC- 727, PAX-30,  TPAX-3 .  AIRLIN-6,  TIK£.1420,BAG.4,GATE«6«, 
ARRV  PLTNO-212. AC-727, PAX-87,  TPAX-0 ,  AIRLIN-6.  TIMt- 1 207, SAG-4, GATE-89 . 

« 

APPV  PLTNO-1 33, AC-727. PAX-128, TPAX-0.  AIRLIN-3.  TIM£.t 149,  BAC-7, GATE-94, 
ARRV  PLTNO-91.  AC-10.  PAX-299, TPAX-0,  AIRLIN-3,  TIKE- 1227, BAG-7, GATE-99, 
ABRV  PLTNO-1 96, AC-727, PAX-129. TPAX-0.  AlSLlN-3.  TIME- 1 219, BAG-7 , GATE-93. 
APPV  PLTNO-99,  AC-10,  PAX-269 , TPAX-0  .  AIRLIN-3,  T IMS- 1 237, BAG-7, GATE-90 , 
APPV  PLTNO-1 IS. AC- 727, PAX -107, TPAX-0,  AIRLlN-3,  TIME- t 342 , BAG-7, GATE-92 . 
APPV  PLTNO-99.  AC-10.  PAX-283. TPAX-0  .  AtPLlN-3,  TIME- 1 903. BAG-7. CATE-94. 

• 

APPV  PLTNO-303. AC-268, PAX- 194 , TPAX-7S,  AtPLIN-1 .  TIME-1139. SAG-13, GATE-6, 
APPV  PLTNO-9,  AC- 1 37 , PAX-1 37 , TPAX-1 9,  AIRLIN-t ,  TIME-1 149. BAG-19, GATE-19, 
APPV  FlTKO-7,  AC-268, PAX-268, TPAX-38,  AIRUN-1 ,  TIME- 1 19B , BAG-14, GATE-1  7 . 
APPV  PLT!«-3t.  AC- 1 07 , PAX- 119, TPAX-4 ,  AIRLIN-1 ,  TIME-1210, BAG-19 .GATE-94, 
ARRV  PLTNC-321 , AC- 107, PAX-78,  TPAX-22.  AIRLIN-1.  TIME- t 191 , BAG-19, GATE- 1 2. 
ARNV  FLTNO-41,  AC-268, PAX-299, TPAX-1 03. AIRLIN-1 ,  TIME-1222. BAG- 13, GATE-2, 


ARRV  PLTN0-S21 , AC- 107, PAX-92.  TPAX-21. 
ARRV  PLTNO-1 79. AC- 107, PAX-99,  TPAX-40, 
ARRV  PLTNO-S91.AC-9.  PAX-90.  TPAX-20, 
ARRV  PLTNO-953 . AC- 268 . PAX- 1 73 , TPAX-80 , 
APPV  PLTH3-283. AC-9,  PAX-81,  TPAX-26. 

ARRV  PLTf:0-609, AC-9,  PAX-91,  TPAX-SO, 

ARRV  PLTMO-993, AC-107, PAX-89.  TPAX-24, 
ARRV  PLTNO- 1 73 . AC- 1 37 , PAX- 1 1 8 , TP AX-3 7 , 
ARRV  PLTKO-11,  AC- 1 37, PAX- 1 19. TPAX-9  , 
ARRV  FLTNC-iBI . AC-268, PAX-217. TPAX-94, 
ARRV  PLTNO-731 . AC-9,  PAX-79,  TPAX-9, 

ARRV  PLTNO-1 9.  AC-268. PAX-288. TPAX-26. 
ARRV  PLTHO-37.  AC- 107 .PAX-107 , TPAX-1  6, 
ARRV  PLTNO-1 7.  AC-263 . PAX. 268 . TPAX-1 9. 
ARRV  PLTNO-9 .  AC- 107, PAX- 107, TPAX-# , 
ARRV  PLTMa-2.73.AC-9.  PAX-39,  TPAX-6 . 

ARRV  PL7*I0»"18, AC-107, PAX-94,  TPAX-27. 
ARRV  PLTMO-307. AC- 268, PAX-89,  TPAX-6. 
ARRV  Pl.TNO—3  4C«  107, PAX-107. TPAX-4, 
ARRV  PLTMO-262. AC-9,  PAX-92,  TPAX-23. 

« 

ARRV  PLr’0-801  „1C-9,  PAX-69,  TPAX-0, 

ARRV  FLTHO-S69.  AC-3,  PAX- 193.  TPAX-0  , 
ARRV  PLTNO- 7 33 , AC- 9.  PAX-30,  TPAX-0. 

ARRV  PLT:i3«131  .AC-1 1 .  PAX-236.  TPAX-0, 
ARRV  PLTNU— 41  ,  AC- 727 . PAX- 1 34 ,  TPAX-0  , 
ARRV  PLTNO- 1  0 1 , AC- 727 , PAX • 1 36 . TPAX-0  , 
ARRV  ?LTMO«207,.\C-737,  PAX.  ’07,  TPAX-0, 
ARRV  PLTNO-465. AC- 727, PAX-137, TPAX-0 , 
ARRV  PLTNO-1 35. AC-11,  PAX-J56 , TPAX-0  , 
ARRV  FLTNQ-435. AC-727, PAX-9S.  TPAX-0, 
ARRV  PLTNO-1 29. AC-11.  PAX-99,  TPAX-0, 
ARRV  PLTNa-713, AC-9,  PAX-32,  TPAX-0. 

ARRV  FLTN0-143.AC.il,  PAX-264 , TPAX-0  , 
ARRV  PLTMC- 130, AC-11,  PAX- 1 1 3 , TPAX-0  , 
ARRV  FLTNQ-403, AC-  127, PAX-99,  TPAX-0, 

• 

ARRV  PLTNC-934.AC- 10.  PAX-200 , TPAX-0  , 

• 

ARRV  PLTNO-79.  AC- 727, PAX- 129, TPAX-0 , 
ARRV  PLTNO-47,  AC-727 , PAX-1 30 . TPAX-0  , 
ARRV  PLTNO. 381, AC-727, PAX-71,  TPAX-0, 
ARRV  PLTNQ-908, AC-G,  PAX- 142, TPAX-0  , 
ARRV  PLTNO- 2-7, AC- 727, PAX-87,  TPAX-0, 


AIRLIN-1 .  TIME-1221 .SAG- If, GATE- 10. 
AIRLIN-t ,  TIME-1229. BAG-tM, GATE-1 1 . 
AIRLIN-1 ,  TIME-1231 . BAG-1*. GATE-9 , 
AIRLIN-1 ,  TIME-1230. BAG-13. GATE-1 . 
AIRLIN-1 ,  TIME-1241, BAG-14, GATE-12. 
AIRLIN-1 ,  TIME- 1293. 3AG-4 8, GATE-13, 
AIRLIN-1 .  TIME-1302, BAG-13. GATE-14, 
AIRLIN-t ,  TIME- 1244. 8 AG- 13. GATE-18, 
AIRLIN-1 ,  TIME-1302. BAG-13. GATE-4, 
AIRLIN-t ,  TIME-1248. BAG-14, GATE-3. 
AXRLXN-1 ,  TIME-1341 .6AG-16. GATE-12. 
AIRLIN-1,  TIME-1346. BAG-14, GATE-2. 
AIRLIN-1,  TIME-1412. BAG-13. GATE-5, 
AIRLIN-1.  TIME-1448. BAG-14, GATE-4, 
AIRLIN-1 ,  TIME-1513. SAG-15. GATE-1 . 
AIRLIN-t ,  TlME-t45S, BAG-1 6. GATE-94, 
AIRLIN-1 .  TIME-1303, BAG-13, GATE-18, 
AIRLIN-1 ,  TIME-1504, BAG-14, GATE-6. 
AIRLIN-1 .  TIME-1503. BAG-15. GATE-3. 
AIRLIN-1 ,  TIME-'3t3. 8AG-15. GATE-10. 

AIRLIN-2.  TIME-1130. GATE-83. BAG-1 , 
AIRLIN-2.  T tUE- 1 1 42.GATE-G4. BAG- 1 , 
AIRLIN-2,  TIME- 1166. GATE-98. BAG-1 , 
AIRLIN-2 .  TIME-1213,  GATE-92. 8/-6-1  , 
AIRLIN-2,  TIME-1224. GATE-89. BAG-1 , 
AIRLIN-2.  TIME- 1249, GATE-81. BAG- 1 , 
AIRLIN-2.  TIME-1228. GATE-82. 3AG-1 , 
AIRLIN-2.  , IME- 1227, GATE-83. BAG- 1 , 
AIRLIN-2.  TIME-1230. GATE-91. BAG-1 , 
AIRLIN-2.  TIME-1326, GATE-80. BAG-t , 
AIRLIN-2 .  TIME-1232. GATE-G6. BAG-1 , 
AIRLIN-2,  TIME- 140S.GATS-C8. SAG-1 , 
AIRLIN-2,  TIME- 141 7, GATE-91. BAG- I , 
AIRLIN-2,  TIME-1336. GATE-88. 8AG-1 , 
AIRLlN-2.  TIME- I486. GATE-63. SAG-1 , 

AIRLIN-8,  TIME- 1207, GATE-72.  BAG-3. 

AZRLIN-4,  TIME- 1200. GATE-98.  3AG-9. 
AXRLIN-4 ,  TIME-1320, GATE-99.  SAG-9. 
AIRLIN-4.  TIME- 1333. GATE-97.  SAG-9. 
AIRLIN-4,  TIME-1333, GATE-30,  SAG-17, 
AIRLIN-4,  T IMS- 1 430 , GATE-93 .  SAG-9. 
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ARRV  PLTNO-908.AC-8.  PAX-141  ,  TPAX-0  .  AIRLIN-4,  TIME- 1 430, GATS-39.  BAG-17, 

• 

AMV  PLTNG-flOl  ,  PAX *83 ,  TPAX-0.  AIRLIN-13, TIME-1 1 01 . BAG-9,  OAT E*  1 02 , AC-9 

ARRV  PLTNC-E02,  PAX-83,  TPAX-0.  AIRLIN*1S. TtME-t 1 10, BAG-9,  GATS-20,  AC-9 

ARRV  PLTNO-803,  PAX-93.  TPAX-0,  A1RLIN-1 9 , TIME-1339, BAG-9.  GATE-98,  AC-9 

ARRV  FLTNO-804,  PAX-83,  TPAX-0.  AIRLIN-1S , TIME- 1 345.8AG-9,  GATE-101 .AC-9 

• 

•  OAG  SCHEDULE 

• 

DEPT  PLTNO-1 24.AC-3,  PAX-90,  TPAX-0.  AIRLlN-15, TIME-1200, GATE-47, 

OEPT  PLTNO-268, AC-727. PAX-89.  TPAX-28.AIRLIN-7,  TIME* 1 220, GATE-80, 

OEPT  FLTNO-71,  AC-4,  PAX-78,  TPAX-78, AIRLlN-15. TIME-1 31S.GATE-101 , 

DIPT  PLTMO-212, AC-3.  PAX-90,  TPAX-0,  AIRLlN-15. TIME-1250, GATE-88, 

OEPT  PLTMQ-4 1 1 , AC-8 ,  PAX-1 00 , TPAX-0  ,  AIRLlN-12 . TIME-1 320 .GATE-28, 

OEPT  PLTN0-S34. AC-727. PAX-82.  TPAX-2 1 .AlRLXN-7.  TIME-1330, GATE-81 , 

OEPT  PLTNO-473, AC-727,  PAX-84,  TPAX-3B.AIRLIN-7.  TIME- 1340. GATE-82. 

OEPT  FLTMO-222, AC-2.  PAX-90,  TPAX-0.  AIRLlM-1 5 . TIME- 1 345 .GATE-88 , 

OEPT  PLTNO-22.  AC-9.  PAX-75,  TPAX-0,  AIRLlN-9.  TIME-1 400, GATE-73, 

OEPT  PLTNO-6SO. AC-727,  PAX-97,  TPAX-32. AIRLIFT.  TIME-1405, GATE-81 , 

OEPT  PLTN0-401 , AC-9,  PAX-79,  TPAX-0.  AIRLlN-9.  TIME-1415, GATE-38. 

OEPT  PLTNO-1 03, AC-2.  PAX-100, TPAX-30.AXRLIN-I5. TIME-1430. GATE-45. 

• 

ARRV  PLTNO-1 24, AC- 3.  PAX-50,  TPAX-0.  AXPLIN-1S. TIME-1 153. GATE-80, 

ARRV  PLTNO-1 21 ,AC-3.  PAX-90,  TPAX-0,  AIRLINES, TIME-1225, GATE-80, 

ARRV  PLTNQ-959, AC-727 , PAX-1 19, TPAX-38, AIRt.IN-7 ,  TIME-1  227 .GATE-80. 

ARRV  PLTNO-1 02.AC-727 .PAX-100 , TPAX-30 .AIRLIN-1 9 , TIME-1  230, GAT 6*45, 

ARRV  PLTNO-977, AC-727 . PAX-80 ,  TPAX-27.AIRLIN-7,  TIME- 1 240 .GATE-81 , 

ARRV  PLTM0-5S3. AC-727,  PAX-89,  TPAX-28. AIRLIN-7.  TIME-1240. GATE-82. 

ARRV  PLTNC-53S, AC-10.  PAX-233, TPAX-78.AIRLIN-7.  T IME- 1 240 .GATE-83, 

ARRV  PLTNC-498, AC- 727, PAX-101 . TPAX-35. AIRLXN-1 1 . T IME-1 355, GATE-58, 

- 

«  ADDITIONAL  OAG  PLIGHTS  (LISTED) 

* 

OEPT  FL7NO-7 10, AC- 48 ,  PAX-23.  TPAX-0 .AIRLXN-14. TIME-1330. GATE-81 , 

OEPT  FL .'NO-243, H  .  PAX-23.  TPAP-0  ,  AIRUlH-1 4. TIME-1 330 .GATE-83. 

CSPT  PLna-1 01. AC-727, PAX-38,  TPAX-0,  AIRLlN-12. T IME-1 455 .GATE-4*. 

OEPT  PLTNG-.303. AC-727. PAX-1 13.  TPAX-0,  AI3LIN-12.  T  IME- 1 420,  GATE-23. 

OEPT  PLTN9-3I i.AC»1 I .  ?«X«S8.  TPAX-0.  AIRUIN-12. TIME-1445. GATE-24, 

OEPT  FLTNO-79  <  AC-4,  PAX. 30.  TPAX-80 .AIRUIN- 1 5.  TIME- 1 430 .GATE-34. 

OEPT  PLTNC-901 , AC-11 .  PAX-83,  TPAX-0,  AIRLIN-1 4 , TIME-1 445 .GATE-38, 

« 

ARRV  PLTtiO-1  7l , AC- 727 , PAX >90,  TPAX-0,  AIRUN-1 9 . TIME- 1 1 53, GATE-80 , 

— 

TIMESSRIES  GPSTO-23. 22. 19, 44, 48, 49. 50, 52. 55. 88. 70. 73. 74. 78. 79. 

TIOESERIES  GPCUE-23. 22. 138. 188,191 ,192.195.8,11 ,35.38.37.38.39.40.41 ,34,42. 
TIMESERIES  GPMALP-33,28,24,20.111 ,1 15,118.117. 

« 

CHANGE  TIME- 1 123, SERVES- ’ TICK 1 .8.8. 

CHANGE  TIME- 1200, SERVES-' TICK' ,2.4.4,4,7,7,9,7,10.5.11 ,13, 

CHANGE  TIMS- 1229, SERVES- ’ TICK* , 10,7, 

CHANGE  TIME- 1200 .SERVES- 1  TICK 1 ,9.4, >CHEC' .5.4, 

CHANGE  TIMS- 1320, SERVES- ' TICK  1 .3.S.9.4, 

CHANGE  TIME-1339,  SERVES- ' TICK ' ,7,3. 

CHANGE  TIME- 1400, SERVES- • TICK' ,2,3,3 .9.4,3. 

CHANGE  TIME- 141 9, SERVES- ' TICK 1 ,3.5. ' SECU' ,4, 1 , 


5.3  GPSS  DATA  SUMMARY 


5.3.1  Auxiliary  Program 

This  program  uses  the  following  GPSS  distribution  functions: 
o  Arrival  time  distribution  functions 

o  Out-of-System  transfer  passenger  distribution  functions, 
o  Enplaning-passengers-per-party  function, 
o  Well-wishers-per-party  function. 

These  distributions  are  produced  from  the  field  data  collected 
for  an  airport. 

5.3.2  MAIN  Program 

The  distribution  functions  are  produced  for  this  program  in 
the  same  manner  as  that  of  the  auxiliary  program. •  The  following 
functions  appear  in  the  MAIN  program. 

5. 3. 2.1  Landside  Routing  Functions 

o  Deplaning  pax  process  functions  (DOM/COM/INT) 
o  Deplaning  lobby  bound  process  function 
o  Enplaning  pax  process  function, 
o  Transfer  pax  process  function  (DOM/COM/INT) . 
o  Transfer  out  of  systems  function. 

o  Well-wishers  process  functions  (well-wishers  left  at 
security/gate) . 

o  Greeters  function  (greeters  going  to  gate/lobby/bag-claim/ 
curb) . 

•  o  Deplaning,  enplaning  and  , deplaning  curbside  passengers 
using  ground  transportation. 

o  Enplaning  pax  functions  for  DOM/COM/INT  flights. 


5.3.."!.  ;  Service  Time  Functions  - 

o  Baggage  time  to  bag  claim  area 
o  Expres  s  check  -  in 
o  Gates 

o  Ticketing  and  Check-in 
o  Customs 
o  Parking 
o  Car  rental 
o  Security 
o  Curbside  check-in 
o  Immigration 

5. 3. 2. 3  Dwell  Time  Functions  - 

o  Vehicle  unload  time  (enplaning  curb) . 
o  Empty  car-parking  function  after  unload  at  curb. 

5.3. 2.4  Other  Functions  - 

o  Greeters/party  (parties  with  greeters  only) . 
o  Arrival  distribution  (cars  meeting  pax)  . 
o  Arrival  distribution  for  greeters, 
o  Number  of  bags  ( DOM/ COM/ 1  NT ) . 
o  Car  rental  agency  selection. 

o  Parking  lot  number  assignment  from  airline  numbers. 

5.4  GPSS  DATA  EXAMPLES 

5.4.1  REALLOCATE  Statements 

These  statements  specify  the  maximum  number  of  GPSS  entities 
which  are  used  in  the  program.  These  cards  are  used  in  both  the 
auxiliary  and  the  main  programs.  A  sample  example  is  shown  below 


REALLOCATE  HMS , 4 , BLO, 65 , XAC, 3500 , COM, 190000 , 


The  above  example  indicates  that  the  program  can  have  a 
maximum  of  four  half-word  matrices  (HMS),  sixty-five  blocks  (BLO), 
thirty-five  hundred  transactions  (XAC)  and  one  hundred  and  ninety 
thousand  common  (COM)  core  allocations.  Similar  REALLOCATE  state¬ 
ments  are  provided  for  additional  GPSS  entities. 

5.4.2  RMULT  Statement 

This  statement  provides  initial  values  for  the  multipliers 
used  in  GPSS-V  random  number  generators.  ALSIM  utilizes  random 
number  generators  3  through  7  during  program  execution,  thus  RMULT 
will  provide  a  different  realization  of  simulated  landside  processes 
each  time  one  or  more  of  the  C  through  F  arguments  are  changed. 
Argument  values  recommended  by  IBM  for  use  in  this  statement  are 
31,  37,  743  and  6352.  When  RMULT  is  not  used,  all  initial  multi¬ 
plier  values  default  to  37.  Omission  of  a  number  in  any  argument 
will  also  provide  the  default  value  in  the  respective  generator's 
initial  multiplier.  In  the  following  example,  random  number  gener¬ 
ators  1  and  2  are  left  at  the  default  value.  Generators  3  through 
7  are  assigned  other  initial  multiplier  values: 

RMULT, ,743,31,31,6352,743 

5.4.3  SYN  and  EQU  Statements 

SYN  statements  are  used  to  specify  absolute  values  of  GPSS 
symbols.  These  symbols  are  later  used  in  the  mnemonic  LINK  func¬ 
tion  for  addressing  by  the  FORTM  subprogram.  EQU  statements  assign 
absolute  values  to  GPSS  entities.  The  starting  number  to  be  assigned 
to  a  type  of  landside  processor  is  specified,  followed  by  the  total 
number  of  processors  within  that  type.  Appropriate  entity  symbols 
Q,  S,  L,  and  C  designate  that  the  processors  will  be  represented  by 
queues,  storages,  logic  switches  and  chains  respectively.  These 
statements  are  used  in  both  the  AUXILIARY  and  MAIN  programs. 

In  the  main  program,  the  deplaning  curb  storages,  double 
parking  storage  and  curb  queues  must  all  have  the  same  number  of 
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entities.  The  enplaning  curb  entities  must  follow  the  deplaning 
curb  entities.  A  sample  example  is  shown  as  follows: 


DPCBS 

SYN 

44 

Deplaning  curb  storage 

DPCBS 

EQU 

44(6),S 

Deplaning  curb  storage 

EPCBS 

SYN 

50 

Enplaning  curb  storage 

EPCBS 

EQU 

50(6) ,S 

Enplaning  curb  storage 

The  entity  numbers  specified  within  parentheses  of  EQU  cards 
must  be  identical  to  the  corresponding  FACNO's  of  DEPLCURB  and 
ENPLCURB  cards  of  FORTRAN  input  data. 

Half  word  and  floating  point  matrices  require  SYN  cards 
only  to  specify  numbers  of  columns.  The  facilities:  baggage- 
claim,  express  check-in,  customs,  immigration,  parking,  rent-a- 
car,  and  ticketing  and  check-in  utilize  both  SYN  and  EQU  cards. 

The  following  example  illustrates  the  use  of  SYN  and  EQU  cards  for 
five  rent-a-car  and  seven  security  facilities. 


RCRQS 

SYN 

27 

Rent-a-car  Que-sto. 

RCRQS 

EQU 

27(5) ,Q,S 

Rent-a-car  Que-Sto. 

SECQS 

SYN 

33 

Security  Que-Sto. 

SECQS 

EQU 

33(7), Q,S 

Security  Que-Sto. 

The  variables  in  the  first  column,  RCRQS  and  SECQS  are  used 

in  the  mnemonic  link  function.  These  variables  are  transferred 

the  FORTRAN  section  of  the  model  from  the  GPSS-AUX  or  MAIN  pro- 

grams , 

5.4.4  Routing  Functions 

The  routing  functions  specify  an  order  of  program  location 
to  represent  transaction  routings.  These  functions  are  specified 
fpr  domestic,  commuter  and  international  flights  and  apply  to 
deplaning  and  enplaning  passengers,  well-wishers,  greeters  and 
visitors.  A  sample  routing  function  is  shown  as  follows: 

DDP1F  FUNCTION  PR2,L6  Deplaning  domestic  pax  function, 

CNCRO/ ,RCARO/ ,BAGC0/ ,EXITO/ ,CGTRO/ ,DEP99 
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This  routing  function  indicates  that  the  deplaning  passenger 
will  go  to  concourse,  rent-a-car,  baggage  claim  area,  exit  door, 
ground  transportation  and, then  leave  the  terminal. 

5.4. S  Distribution  Functions 

Several  distribution  functions  are  used  by  both  the  auxiliary 
and  main  GPSS  programs.  These  distribution  functions  are  in¬ 
serted  in  the  main  body  of  the  programs.  The  following  type  of 
functions  are  used: 

5.4.5.1  Service  Time  Functions  -  These  functions  are  used  to 
specify  the  service  times  at  the  landside  facilities  of  an  air¬ 
port.  A  sample  example  is  shown  as  follows: 

GAT3F  FUNCTION  RN7.C4  Gate  Process  Time 

0.  ,10/. 06, 17/. 88, 47/1. 0,115 

The  above  function  uses  random  number  generator  seven  (7) 
and  is  a  continuous  function  with  four  break  points.  The 
coordinates  of  these  points  are  given  in  the  next  line  and  are 
extracted  from  the  cumulative  distribution  plots  drawn  by  using 
the  field  data. 

The  service  time  distribution  functions  for  all  other  facil¬ 
ities  are  specified  in  a  similar  manner. 

5. 4. 5. 2  Other  Distribution  Functions  -  All  other  distribution 
functions:  dwell  times,  greeters /party ,  pax/party,  well-wishers/ 
party,  etc.  are  specified  in  the  same  way  as  those  of  service  time 
funct ions . 
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6.  MODEL  OUTPUTS 


ALSiM  produces  output  data  describing  flow  and  congestion  at 
simulated  landside  processing  facilities.  Flow  and  queue  length 
data  are  presented  as  cumulative  statistics  and  as  time  series. 

Queue  time  data  is  also  produced  as  a  set  of  summary  statistics. 
Occupancy  counts  at  landside  points  are  produced  as  a  time  series. 

The  output  summary  data  providing  cumulative  statistics  is 
produced  under  GPSS  and  FORTRAN  formats.  GPSS  formatted  data  is 
presented  for  storages  representing  service  capabilities  of  facilit¬ 
ies  and  for  queues  associated  with  these  processors.  The  storage 
data  represented  consists  of  the  entry  count  representing  the  demand 
placed  upon  the  facility  and  data  describing  service  characteris¬ 
tics  of  the  processor. 

An  example  of  this  storage  data  is  exhibited  in  Figure  6. 

The  storage  number  or  name  is  defined  by  the  input  SYN  and  EQU 
statements.  In  this  example,  CHKQS  and  storages  numbered  two  through 
twelve  are  identified  with  express  check-in  facilities.  Subsequent 
symbols  and  storage  numbers  are  associated  with  other  simulated 
landside  facilities. 

The  capacity  data  is  obtained  from  FORTRAN  input  and  repre¬ 
sents  the  number  of  servers  present  at  the  end  of  the  simulation 
period.  When  CHANGE  cards  are  used  during  a  model  run,  these 
numbers  will  differ  from  the  input  number  appearing  on  the  facil¬ 
ity  cards  if  a  change  is  entered  before  program  termination.  Utili¬ 
zation  statistics  are  also  affected  by  CHANGE  inputs  and  are 
discussed  below. 

The  input  size  or  capacity  of  enplaning  and  deplaning  curb- 
sides  and  their  associated  double  parking  spaces  and  queue  areas 
are  divided  by  the  input  scale  factor,  N,  because  each  vehicle 
transaction  represents  N  vehicles.  The  capacities  of  these  facil¬ 
ities  exhibited  in  the  GPSS  data  output  statistics  are  represented 
by  this  reduced  number. 
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FIGURE  6.  GPSS  STORAGE  OUTPUT 
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riGURI-  6.  GPSS  STORAC.i:  OUTPUT  (CONT'D) 


3 


The  average  contents  of  the  storage  indicate  the  average 
number  of  GPSS  transactions  in  simulated  service  during  the  model 
run.  This  is  an  indication  of  the  degree  of  activity  at  the 
facility  during  these  periods. 

The  number  of  entries  exhibited  is  the  number  of  GPSS  trans¬ 
actions  entering  the  storage.  For  landside  facilities  within  the 
terminal  building,  this  value  represents  the  number  of  passenger 
groups  utilizing  the  facility,  divided  by  the  scale  factor.  For 
landside  facilities  processing  vehicles,  such  as  the  curbside  or 
parking  exit,  this  entry  count  represents  the  number  of  vehicles 
entering  the  facility,  divided  by  the  scale  factor. 

With  the  exception  of  security,  the  average  time  per  unit 
represents  the  average  service  time  per  passenger  group  for  pro¬ 
cessing  facilities  or  average  dwell  time  at  a  curbside.  The  value 
is  an  estimate  of  the  mean  value  of  the  input  service  or  dwell 
time  distribution.  The  calculation  of  this  statistic  is  based 
upon  samples  of  the  distribution  drawn  by  random  numbers  generated 
during  a  simulation  run.  At  security,  this  service  time  is  the 
average  service  time  per  person. 

Average  utilization  during  the  total  time  is  the  quotient 
produced  by  dividing  the  average  contents  by  the  capacity.  When 
a  processor  is  modeled  without  the  use  of  a  CHANGE  card  to  update 
the  number  of  servers,  this  utilization  statistic  is  applicable 
for  a  determination  of  the  loading  of  the  facility.  CHANGE  card 
data  applied  to  a  facility  produce  an  erroneous  statistic  because 
the  capacity  value  3t  run  termination  is  used  in  the  calculation 
of  utilization  and  may  not  be  representative  of  the  average 
capacity. 

These  landside  facilities  are  modeled  as  available  for  service 
throughout  the  simulation  period.  For  most  facilities,  this  is  an 
accurate  representation  of  terminal  onerations  during  a  busy 
period.  However,  this  representation  is  also  applied  to  gate 
counters  and  is  not  necessarily  representative  of  normal  gate 
activity.  If  queueing  and  service  processes  for  gate  counter 
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operation  require  investigation,  CHANGE  card  data  must  be  entered, 
or  a  program  modification  to  permit  gate  availability  only  near 
departure  times  must  be  performed. 

The  current  and  maximum  contents  of  the  storage  are  produced 
at  the  end  of  the  simulation  period.  These  are  presented  as 
numbers  of  transactions  for  each  quantity. 

Queue  information  is  also  produced  under  GPSS  format.  An 
example  of  this  queue  output  data  is  shown  in  Figure  7.  The  data 
format  is  similar  to  that  produced  for  GPSS  storages,  except  that 
the  entry  counts  are  enumerated  by  person,  divided  by  the  scale 
factor.  Thus,  for  example,  the  total  queue  entries  of  the  check¬ 
in  facility  CHKQS  are  nearly  twice  those  of  the  corresponding 
queue  entries.  The  passenger  groups  using  this  facility  have  an 
average  size  of  approximately  two  persons.  ALSIM  assumes  that 
passengers  and  visitors  join  the  queue  for  this  and  other  landside 
services.  The  transaction  parameter,  PB5,  the  number  of  persons, 
including  passengers  and  visitors,  in  the  group,  is  used  to  incre¬ 
ment  queue  entry  counts  except  at  the  parking  facility  exit.  The 
average  time  per  transaction  should  be  interpreted  as  the  average 
time  per  person  spent  in  the  queue. 

Queueing  of  vehicles  at  curbsides  is  represented  by  use  of  stor¬ 
age  instead  of  queues.  This  feature  is  intended  to  limit  the  maximum 
queue  size  to  the  value  specified  by  the  CUR3Q  parameter  of  the 
EXPLCURB  and  DEPLCURB  input  cards.  The  storages  designated  by 
EQU  statements  in  this  particular  example  are  numbered  between  68 
and  79.  The  number  of  vehicles  queueing  at  the  curbside  sections 
is  given  by  the  entry  counts  multiplied  by  the  scale  factor.  The 
average  time  spent  queueing  is  provided  by  the  AVERAGE  TIME/UNIT 
column.  The  input  capacity,  CURBQ,  has  been  divided  by  the  scale 
factor  to  obtain  the  capacity  shown  in  Figure  6. 

Data  representing  waiting  time  at  bag  claim  is  produced  as 
USER  CHAIN  output.  The  numbers  and  name  reserved  for  these 
entities  are  defined  by  SYN  and  EQU  statements  of  the  MAIN  program. 
USER  CHAIN  output  also  provides  data  for  lengths  of  time  spent 
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FIGURE:  7.  GPSS  QUEUE  OUTPUT 
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FIGURK  7.  GPSS  QUEUE  OUTPUT  (CONT’D) 
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waiting  by  transactions  simulating  the  meeting  of  passengers  and 
greeters  and  waiting  times  for  buses. 

An  example  of  USER  CHAIN  output  is  shown  in  Figure  8.  USER 
CHAIN  numbers  1(  equal  to  CHA1B  )  through  55  (  equal  to  CHA2B)  have 
been  reserved  for  bag  claim  simulation.  The  transaction  repre¬ 
senting  an  arriving  flight  selects  the  lowest  numbered  available 
chain  within  these  limits  and  retains  the  passenger  waiting  for 
bags  on  the  selected  chain.  Chain  numbers  therefore,  are  not 
related  to  specific  bag  claim  devices  but  only  provide  a  summarized 
report  of  numbers  of  passengers  waiting. 

The  numbers  of  passengers  or  greeters  waiting  at  the  gate, 
bag  claim  or  lobby  are  held  on  chains  named  GREGC,  GREBC  and  GRELC 
respectively.  These  represent  the  passenger  or  visitor  not 
immediately  able  to  be  matched  with  the  respective  counterpart. 

The  chain  DPL1C  contains  vehicles  waiting  at  the  curbside  for  their 
respective  terminating  passengers.  The  chain  DPL2C  is  used  to 
retain  terminating  passengers  awaiting  vehicles  for  pick  up  at  the 
deplaning  curbside. 

The  chain  EBUSC  contains  originating  enplaning  passengers 
collected  and  held  until  an  arriving  bus  transaction  releases 
them.  This  release  simulates  the  arrival  of  the  bus  at  the 
enplaning  curb. 

The  number  of  entries  and  average  time  per  transaction  are 
available  for  these  entities.  The  entry  counts  represent  passen¬ 
ger  groups  or  vehicles,  both  divided  by  the  scale  factor. 

GPSS  also  produces  tables  of  queuing  time  for  each  simulation 
hour.  At  each  landside  facility,  the  total  time  spent  in  a  queue 
by  a  passenger  transaction  is  accumulated  in  the  transaction  para¬ 
meter  PH11.  When  the  transaction  is  terminated,  either  by  simula¬ 
ted  boarding  of  a  departing  aircraft  or  leaving  the  airport  land- 
side  via  a  ground  transportation  mode,  the  total  landside  queueing 
time  is  recorded. 

The  recorded  total  queueing  time  of  all  passenger  transactions 
terminated  within  the  simulated  hour  forms  a  cumulative  distribution 
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produced  by  GPSS.  An  example  of  this  table  is  shown  in  Figure  9. 

The  total  number  of  terminated  transactions  is  shown  as  ENT  •-S  IN 
TABLE.  The  mean  queueing  time  is  shown  as  MEAN  ARGUMENT  and  '.he 
STANDARD  DEVIATION  is  exhibited.  The  SUM  of  ARGUMENTS  is  the 
total  of  all  queueing  time  for  the  transaction  terminated  during 
the  hour. 

UPPER  LIMIT  times  are  in  seconds  and  the  number  of  transac¬ 
tions  sustaining  a  delay  between  the  time  shown  in  the  UPPER  LIMIT 
and  the  next  lower  value  is  exhibited  as  the  OBSERVED  FREQUENCY. 

The  other  table  columns  are  obtained  from  these  frequencies  and 
the  total  table  entries. 

A  table  of  passenger  walking  times,  PAXWT,  is  also  produced. 
This  is  obtained  from  the  simulated  passenger  walking  time  accumu¬ 
lated  in  the  transaction  parameter  PH9.  This  parameter  is  incre¬ 
mented  each  time  the  transaction  proceeds  to  the  next  facility 
designated  by  the  assigned  routing  function.  At  transaction  termina 
tion,  the  cumulative  walking  time  contained  in  PH9  is  entered  into 
the  table. 

The  GPSS  storage  and  queue  information  is  reformatted  by 
FORTM  and  produced  under  FORTRAN  format  control.  Summaries  are 
presented  for  several  facility  types  and  are  titled  from  descrip¬ 
tions  input  on  RUNTITLE  cards.  An  example  of  an  express  check-in 
facility  report  is  shown  in  Figure  10.  The  facility  numbers  cor¬ 
respond  to  the  FACNO  values  of  the  CHECKIN  cards.  Facility  utili¬ 
zation  statistics  are  obtained  from  GPSS  storage  data.  The  number 
of  agents  is  obtained  directly  from  the  GPSS  capacity.  The  total 
number  of  patrons  is  expressed  as  numbers  of  passenger  groups  and 
is  obtained  by  multiplying  the  number  of  GPSS  entries  by  the  input 
scale  factor.  The  maximum  number  of  agents  busy  is  obtained  from 
the  maximum  contents  and  the  average  number  of  agents  busy  is 
obtained  by  taking  the  product  of  the  GPSS  capacity  and  average 
utilization.  CHANGE  card  data,  affecting  the  operation  of  the 
designated  facilities,  will  invalidate  agent  output  data  as  ex¬ 
plained  in  the  GPSS  storage  output  description.  The  average  time 
per  patron  is  obtained  by  dividing  the  scale  factor  into  the  GPSS 
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FIGURE  10.  F.XPROSS  CIIF.CK-IN  FACILITY  REPORT 
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average  time  per  unit.  This  is  required  because  a  GPSS  variable 
was  used  to  multiply  the  randomly  selected  sample  from  input  dis¬ 
tribution  of  service  time  per  passenger  group  and  the  input  scale 
factor  to  obtain  a  service  time  for  each  transaction. 

Queue  statistics  are  obtained  from  the  GPSS  queue  output. 

The  total  queue  entries  are  the  product  of  the  total  entries 
column  and  the  scale  factor.  This  quantity  provides  the  total 
number  of  persons  in  the  queue  including  all  passengers  and  visi¬ 
tors.  The  maximum  and  average  queue  sice  are  the  maximum  contents 
and  zero  entries,  respectively.  Both  are  multiplied  by  the  scale 
factor.  The  average  time  in  the  queue  is  the  average  time  per 
transaction  from  GPSS.  This  is  an  average  waiting  time  of  all  queue 
entries,  including  zero  wait  time  entries,  converted  to  minutes  and 
seconds.  Data  is  also  presented  in  this  format  for  Ticketing  and 
Check-in,  Figure  11,  Security,  Figure  12,  Customs,  Figure  13,  Im¬ 
migration,  Figure  14,  Car  Rental  Counters,  Figure  15,  and  Boarding 
Gates,  Figure  16. 

Time  series  data  for  flow,  the  count  of  persons  or  vehicles 
discharged  through  a  facility  every  five  minutes,  and  queue  length, 
the  instantaneous  count  of  persons  or  vehicles  in  queue  at  a 
facility  at  each  five  minute  mark  are  provided  by  ALSIM.  These 
data  are  provided  for  by  GPSTO,  GPOUE  and  GPIIALF  data  input 
statements.  An  example  of  this  output  is  shown  as  Figure  17. 

The  numbers  1  through  24  refer  to  the  position  of  the  entry  on 
the  data  input  cards.  For  example,  if  the  input  data  cards  were  as 
fol lows : 

TIMESF.Rir.S  GPSTO  =  2  3,  22  ,  19  . 

TIMESERIES  GPOUE  =  2  3,  22  ,  186  ,  188  ,  191  _ 

TIMESERIES  GPIIALF  =  33,  28  ,  24,  20 . 

The  corresponding  data  for  storage  23  would  be  m  column  numbered 
l,for  storage  22  in  column  numbered  2  and  for  storage  19  column 
numbered  3.  The  GPOUE  and  GPHALF  data  uses  the  same  ordering 
sequence . 
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At  each  clock  time,  appearing  in  the  left  hand  column  of  the 
page,  the  value  produced  by  the  entities  is  exhibited.  The  GPSTO 
row  is  first,  followed  by  GPQUE  and  GPHALF  respectively.  The 
fourth  row  is  the  outflow  from  the  concourse  security  stations 
obtained  from  halfword  matrix  11  and  the  fifth  row  is  the  number 
of  persons  processed  by  the  full  service  ticket  counters  and 
stored  in  halfword  matrix  13.  All  data  is  exhiDited  in  terms  of 
persons  or  vehicles.  If  GPSTO  is  used,  the  program  will  only  pro¬ 
duce  vehicle  or  passenger  group  counts. 

The  flow  counts  produced  for  the  first  five  minute  time 
interval  are  the  cumulative  counts  from  the  start  of  the  program 
until  the  time  designated.  All  succeeding  time  intervals  provide 
five  minute  flow  counts. 

A  graphical  plot  produced  by  performing  five  ALSIM  runs  with 
a  different  random  number  stream  for  each  replication  is  exhibited 
in  Figure  18.  This  data  is  produced  by  storing  the  time  series 
data  from  each  run  and  averaging  the  flow  count  at  each  time 
point.  Data  observed  at  the  airport  for  a  time  period  correspond¬ 
ing  to  the  input  flight  schedule  is  shown  for  comparison.  Queue 
length  data  corresponding  to  the  same  time  period  is  displayed  in 
Figure  19. 

Occupancy  data,  the  count  of  persons  at  each  input  point 
designated  on  the  facility  cards  is  shown  in  Figure  20.  These 
are  instantaneous  counts  of  persons  at  the  times  designated  in  the 
time  column  appearing  at  the  left  of  the  page. 

A  sumary  of  available  ALSIM  output  data  is  presented  in  Table 
2.  Time  series  of  flow,  counted  by  person,  are  generally  obtained 
by  designation  of  a  specific  halfword  savevalue  by  the  EQU  state¬ 
ment,  inserted  in  the  C^SS  MAIN  program  where  applicable  and 
referenced  by  a  TIMESERIES  GPHALF  data  entry.  Specific  halfwords 
inserted  in  the  program  for  reference  are  the  following: 
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FIGURE  18.  MIAMI  CONCOURSE  E  SECURITY  STA 
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FIGURE  19.  MIAMI  CONCOURSE  E  SECURITY  STATION  QUEUE  LENGTH 
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rie.URI:  20.  OCCUPANCY  COUNTS  AT  LANDS  IDE  POINTS 


TAELE  2.  SUMMARY  OF  MODEL  OUTPUTS 


FACILITY 

FLOW 

QUEUEING 

TIME 

STATISTICS 

OCCUPANCY 

AVERAGE 

UTILIZATION 

Inbound  roadway 

HSV 

Enplaning  Curbside 
(Vehicles) 

HSV ,  STO 

STO 

STO 

STO 

Express  Check-in  Counters 

HSV 

QUE,  F 

PO 

STO,  F 

Full  Service  Counters 

MH 

QUE,  F 

PO 

STO,  F 

Security  Checkpoints 

MH 

QUE 

STO,  F 

Gate  Counters/Seat 
Assignment 

STO,  F 

QUE 

PO 

STO,  F 

Baggage  Claim  Areas 

UC 

PO 

Rental  Car  Counters 

STO,  F 

QUE,  F 

PO 

QUE,  F 

Deplaning 

Curbs ide 
(Vehicles) 

HSV,  STO 

STO 

STO 

STO 

Parking  Lots 

Parking  Lot  Exits 

STO 

QUE 

HSV 

STO 

Outbound  Roadway 

HSV 

Recirculation  Roadway 

HSV 

Immigration  Clearance 

HSV,  STO,  F 

QUE 

PO 

STO 

Customs  Clearance 

HSV,  STO,  F 

QUE 

PO 

STO 

Corridors /Walkways 

MH 

PO 

Lobbies 

PO 

Gates  (Departure)  Lounges 

PO 

LEGEND  HSV  - 

GPSS  Halfword  Savevalue 

MH  - 

GPSS  Halfword  Matrix 

STO  - 

GPSS  Storage 

QUE  • 

GPSS  Queue 

F  - 

FORTRAN  Formatted  Summaries 

PO  - 

Point  Occupancv  Timeseries 

UC  -  GPSS  User  Chains 

Note:  Utilization  statistics  invalidated  if  CHANGE  data  is 
applied  to  facility. 


QUEUE 

si:e 


STO 

QUE,  F 
QUE,  F 
QUE,  F 
QUE,  F 

UC 

QUE,  F 
STO 


QUE 


QUE 

QUE 
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INBOUND  ROADWAY  -  ARDXH 

ENPLANING  CURBSIDE  -  ENPXH 

DEPLANING  CURBSIDE  -  DEPXH 

OUTBOUND  ROADWAY  -  DRDXH 

IMMIGRATION  CLEARANCE  -  IMIG 

CUSTOMS  CLEARANCE  -  CSTM 

RECIRCULATION  ROADWAY  -  RERXH. 

Matrices  used  as  flow  counters  are  the  following: 

MH11  -  Persons  proceeding  from  concourses  into  the  lobby 

MH12  -  Persons  proceeding  from  security  toward  gates 

MH13  -  Persons  processed  through  airline  full  service 
ticket  counters. 

6.1  ALSIM  MESSAGES 

When  conditions  requiring  warning  or  error  messages  are  en¬ 
countered,  these  are  provided  by  GPSS  or  LINKC(FORTM)  or  ARGERR. 
GPSS  error  messages  are  listed  in  the  GPSS-V  Introductory  User's 
Manual  (SH20-0866-1)  or  GPSS-V  User's  Manual  (SH20-0851-1)  pro¬ 
duced  by  IBM.  Volume  V,  Appendix  B:  ALSIM  Subroutines  provides 
details  of  LINKC(FORTM)  and  ARGERR  message  statements. 


7.  PROGRAM  MODIFICATIONS 


ALSIM  program  modifications  are  accomplished  by  using  the 
IBM  utility  program,  IEBUPDTE  by  adding,  deleting  or  replacing 
records  in  the  program  modules.  Changes  can  be  made  to  the 
following  modules:  auxiliary  (AUX) ,  GPSS  main  (MAIN)  and  LINKC(FORTM) 
section  (FORT) ,  individually  or  simultaneously  in  the  same 
IEBUPDTE  run.  The  following  JCL  is  used: 

/ /JBUPDT  JOB  (XXXX ,D7 2 .DESK) , ' MAHAJAN ' CLASS=A,TIME  =  1 ,REGION=128K 
//*  THIS  STEP  UPDATES  ONE  OR  MORE  MODULES  IN  THE  SOURCE  LIBRARY 
//UPDATE  EXEC  PGM-IEBUPDTE ,PARM=MOD 
//SYSPRINT  DD  SYSOUT=A 

/ /SYSUT1  DD  DSNAME=P.TSC. ALSIM. SOURCE, DISP=SHR 
//SYSUT2  DD  DSNAME=P.TSC. ALSIM. SOURCE, DISP=SHR 
//SYSIN  DD  * 

./  CHANGE  NAME =MAIN 

. UPDATE  CARDS  FOR  MAIN  PROG - 

./  CHANGE  NAME=FORT 

. UPDATE  CARDS  FOR  FORT  PROG - 

./  CHANGE  NAME = AUX 

. UPDATE  CARDS  FOR  AUX  PROG - 

/* 

The  option  LIST=ALL  may  be  used  on  the  CHANGE  cards  in  order 
to  get  a  set  of  updated  listings.  In  the  absence  of  this  option, 
only  the  listing  of  the  changes,  including  all  deletions  and 
insertions,  is  produced. 


7.1  PROGRAM  UPDATE  EXAMPLE 


The  following  Job  Control  Language  is  an  example  of  an 
actual  update  run.  The  file  name,  P.TSC. ALSIM. SOURCE,  contains 
a  member,  MAIN,  requiring  updating.  All  the  changes  are  placed 
after  the  CHANGE  card.  In  this  example,  only  one  r,ecord  is 
changed  to  'SIMULATE  7'.  The  record  sequence  number  is  specified 
in  Columns  73  to  80 . 

The  sample  JCL  is  shown  as  follows: 


7-1 


//RLSS2  JOB  (xxxx,D72,DESK) , 'MAHAJAN' ,CLASS=A,MSGLEVEL=1,TIME=2, 

//  REGION=400K 

//UPDATE  EXEC  PGM-IEBUPDTE ,PARM=MOD ,ACCT=COST 
//SYSPRINT  DD  SYSOUT=A 

//SYSUT1  DD  DSNAME=P .TSC. ALSIM. SOURCE ,DISP=OLD 
//SYSUT2  DD  DSNAME-P.  TSC.  ALSIM.  SOURCE  .DISPOLD 
//SYSIN  DD  * 

.  /  CHANGE  NAME=MAIN 
SIMULATE  7 

/*  0149000 

7.2  LINKC (FORTM)  COMPILE  AND  LINK  EDIT  STEP 

As  indicated  in  Section  3,  the  FORTRAN  subprogram  LINKC (FORTM) 
resides  in  the  library  P . TSC . ALSIM. SOURCE ,  with  the  number  name 
FORT.  After  modifying  the  source  code,  the  new  version  of  this 
subprogram  must  be  compiled  and  link  edited  with  other  ALSIM  sub¬ 
routines  to  provide  a  new  version  of  the  subroutine  load  module, 

P. TSC. ALSIM. LOAD.  At  execution  of  the  GPSS  AUX  or  MAIN  programs, 
this  dataset  is  concatenated  with  SYS1.GPSS5  under  the  STEPLIB 
"'DNAME  as  explained  in  Section  4,  Program  Execution. 

When  the  subprogram  LINKC (FORTM)  i.  1  ink  edited,  the  member 
name  LINKC  is  identified  and  the  alias  name  FORTM  is  also  specified 
in  the  input  data  stream. 

An  example  of  the  JCL  used  to  perform  the  compilation  of  LINKC 
(FORTM)  and  subsequent  link  editing  with  other  subroutines  is  shown 
below.  Note  that  P . TSC .ALSIM. LOAD  specified  with  the  DDNAME  SYSLIB 
is  the  outdated  version  of  the  subroutine  load  module.  This  ver¬ 
sion  is  concatenated  with  SYS1.FORTLIB  and  is  used  to  produce  the 
new  version  of  the  subroutine  load  module  identified  in  the  SYSLMOD 
statement . 
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/ / JCOMPL  JOB  (XXXX ,D7 2 ,  DESK) , 'MAHAJAN' , CLASS =A ,MSGLEVEL=1 ,TIME  =  4 , 
//  REGION=500K 

//*  FORTRAN  G1  COMPILE-LINK  EDIT  STEP..  LOAD  MODULES  ARE  PLACED 
IN  THE 

//*  LOAD  LIBRARY. 

//FORT  EXEC  PGM=IGIFORT , ACCT =COST 
//SYSPRINT  DD  SYSOUT=A 
//SYSPUNCH  DD  DUMMY 

//SYSLIN  DD  DSN=§DECKSET , DISP= (MOD , PASS) , UNIT=SYSDA , 

//  SPACE= (TRK , (10,10)) ,DCB= (LRECL=80 , BLKSI ZE=3040 , RECFM=FE) 

//SYSIN  DD  DSD=P . TSC . ALSIM. SOURCE (FORT) ,DISP=SHR 

//LINK  EXEC  PGM=IEWL, PARM= (LET , XREF , LIST) ,COND=(4,LT, FORT) 

//SYSLIB  DD  DSN = SYS 1 . FORTLIB,DISP=SHR 

//  DD  DSN=P, TSC. ALSIM. LOAD, DISP=SHR 

//SYSLMOD  DD  DSN=P . TSC . ALSIM. LOAD (LINKC) ,DISP=SHR 

//SYSPRINT  DD  SYSOUT=A 

/ /SYSUT1  DD  DSN=§TEMP 1 , UNIT = (SYSDA, SEP = (SYSLMOD) ) , SPACE = (1024, 
(50,20)) 

//SYSLIN  DD  DSN=§DECKSET ,DISP= (OLD, DELETE) 

//  DD  * 

ALIAS  FORTM 
/* 


After  the  compilation  and  link  edit  step,  the  subroutine  load 
module  contains  the  new  version  of  LINKC,  alias  FORTM.  An  example 
of  linkage  editor  output  for  this  step  is  shown  in  Figure  21. 

After  the  compilation  and  link-edit  step,  the  load  library  P.TSC. 
LOAD,  updates  the  members  LINKC  and  FORTM.  These  modules  are 
loaded  when  the  AUX  OR  MAIN  programs  of  the  model  are  run. 

7.3  COMPRESSING  DATASETS 

After  several  updates  have  been  made  to  the  programs  AUX, 

MAIN  or  FORT  in  the  source  library,  the  disk  space  available  to 
the  user  generally  becomes  filled.  This  step  releases  the  space 
used  by  previously  edited  members  and  places  the  current  version 
of  the  members  at  the  beginning  of  the  allocated  disk  space. 

Sample  JCL  used  to  accomplish  this  is  shown  below: 
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FIGURE  21.  LINKC (PORTM)  LINKAGE  EDITOR  OUTPUT 
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FIGURE  21.  L1NKC (FORTH)  LINKAGE  EDITOR  OUTPUT  (CONTINUED) 
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//J3C0M?  JOB  (XXXX,D72 ,DESK) , 'MAHAJAN' CLASS=A,TIME*1 ,REGION*128K 
//*  THIS  STEP  COMPRESSES  A  SOURCE  LIBRARY.  THIS  IS  NEEDED  AFTER 
II*  SEVERAL  UPDATES  ARE  MADE  TO  PROGRAMS  IN  THE  SOURCE  LIBRARY. 
//JOBSTEP  EXEC  PGM-IEBCOPY 
//SYSPRINT  DD  SYSOUT*A 

//INOUT1  DD  DSN-P.TSC.ALSIM. SOURCE,  DISP=SHR 

//SYSUT3  DD  UNI T-SYSDA, SPACE* (TRK, (1)) 

//SYSUT4  DD  UNIT-SYSDA, SPACE® (TRK, (1) ) 

// SYSIN  DD  * 

COPYOPER  COPY  OUTDD*INOUTl , INDD*INOUTl 
/* 

II*  THIS  STEP  COMPRESSES  A  LOAD  LIBRARY.  THIS  IS  NEEDED  AFTER 
II*  SEVERAL  UPDATES  ARE  MADE  TO  PROGRAMS  IN  THE  CORRESPONDING 
/ /*  SOURCE  LIBRARY. 

//JOBSTEP  EXEC  PGM=IEBCOPY 
//SYSPRING  DD  SYSOUT*A 

//INOUT1  DD  DSN=P ,TSC.  ALS IM . LOAD ,  DISP=SHR 
//SYSUT3  DD  UNIT=SYSDA, SPACE* (TRK, (1)) 

//SYSUT4  DD  UNIT=SYSDA, SPACE* (TRK, (1)) 

//SYSIN  DD  * 

COPYOPER  COPY  OUTDD*INOUTl , INDD*INOUTl 
/* 
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